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ii HONOURABLE 
Ah i op \4 A Sg z 
Earlof Anu prELAandSURRY, 


Lord ton ariel of England, Knichr of the 
Neble Order of the Gasier, and one of his 
Mazjeltics moſt Honourable Privie Council, 
RIGHT HON. 
9 HEN arioht Nile d'/r:fiiin is oxce pererally 
dilcrgerid, it embilie:s win that tre mere 
Stranners, topreſſe into thuir priſence, jr. el 
their eyrants are orc!) Concerning Vertiturrs dif ts 
075 , wich mytive Path made theſe 1192 lines w1.1 
Of x1! Retho-icke, rune with ſuch haſte ty jrar Lorditing band: , 
intreati:g for a favouracle acceptrice of a frw experimental Cone 
cluſions : prr formed 12 the admirable Ar: of NAVIGATION 
by one that ts as much a ſtraviger to your Loraſhip, as 1 am to 1h 
Lan: and my Kins-folkes, many lynp Voyares havins laiifh an: 
from the 1 emrembrance of thim bath; ſoti at 1 may juſt'y afl'rme. 1 
am [carce known t0 aither of them, except now by 16.1915 my Noam? \ 
they rub up their rem: morance aud fint me revino , who have Lyne 
a long time rabed up inthe embers of 09119441. Honſcever it Linen (n 
that reſpet? it is a matter very inar!ſferent tomy mil; f. Þ ontly 
ae fire , that theſe my Pratt ices may 7 rove pleaſing to your Lorihip, 
which altho:+gh they are delivered in 2 blunt phraſe , I aſſure y.u 
(Right Honuu able) will ſreak the plum ruth , literniſe they 
ſrenld not dare to d ſive [16h Neble |retiCt ini af toeg cortldl not arſerve 
aiid miurit that which is miſt el ceme! arionyſÞ wiortn rs ninkds, 
AR hirtfure 1 ae in a manner & [#41 Cy l, | fe my will 7.1 OS ed dau 
cions af; ct, which i5 tos grit 4 reward to {tt foil upo rr too frft bon 
of my brains , ana ſo will biad me perpurzeally t/a y , how toills- 
rate my priſent | erfurmancethat it may ev gait, None Frome 
good will, 
«A You: Lordth.ps , to Comiman 
1) any [CLVICe 2 
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To all Generous and Induftrions Sea-men. 


Kind Companions : 
Could not chuſe but preſent theſe few lines to yot r 
favourable acceptance,beforc you proceed to take 

a farther view of the following Work , that none 
might hereaſter miſtake my intent , and imavine 

where ignorance is openly pointed at, ihat I 

meant any of you in particular : For Induftry and Art, are both 

ſufficient Bucklers to ſhield you all ſure enough from any ſuch 

danger. But you know there 1s a certain kind of Cieature, 
crept into the confines of mot warlike Ships, whoſe rare and 

llitcerate allegations are ever abſolute againſt the Rules of 
Arc, and al! thoſe which bring about their Concluſions accor- 

ding to ſuch direRions ; becaule they are clean contrary to 

their conſtitutions. If ſuch men as they ſnuffe up Pepper, and 

fo fall a ſneezing out their malice againſt the matter , which in 

10 wiſe they are ableto mend, the diltaſte will give me no diſ- 

content , for their palates cannot reliſh the excellent rules of 
Reaſon; therefore I am certain will ſuck out nothing but the 
fowre {auce , which will make them vomitup their venome , 
bequeathing all the reſt to the intelligent Artifts, men of ano- 
ther temper, whoſe taſtes are able to diſtinguiſh what variety of 
delicate faire Fruits they are freely feaſted withall. Their good- 
neſſe I doe not doudr, but time will ſo well diſcover, that ſorne 
erareful acknowledgement ſhall be powred upon the firſt Plan- 
rer,howſloever it fortune, Idoe not defire to find favour through 
a flattering Epiſtle , prefuming the enſuing matter muſt merit 
that, or elle I have much miſtook the marke , and took a great 
deale of paines to little purpoſe. So farewell. 

Tours, how you will, 


Charles Saltonſtall. 


OY 


_—_ 


I have now corteRed all the Errours committed in the former printing, 
and alſo reduced allche Tables inro Engliſh meaſure, and proved what 
enc Deg. mthe Meridian is, and direRed how to marke the Log-line ac- 
coiding to that proportion , with diverſo other matters formerly ominted, 
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and loving Companions, the Indu- 
flirious Sea-men ofthis Engliſh 


I ation. 


'*ig H E Epiſtle now placed herein this Book next 
SY before my word of eAdvice, Iwrit unto you 
DY ſome yeers ſince wherein I ſuppoſe you ſaw 
\ = I went not about to flatter groſs ignorance yet 

WD openly pointed at no man in particular,1 ſhall 
ſill endevour to uſe the ſame Scale in the following diſcourle, 
therefore ifany one will needs have it that by this word of 
eAdvice Imean them in particular,truly they will but proclaim 
their owne follies and make the world take notice of their 
weakneſſe, that Dull Ignorance the grand enemie to all Arts, 
muſt not at any time be diſcourſed of , but preſently chey ap- 
prehend it can Concerne no body but themſelves , now if any 
ſuch Shallow-brains ( grown fullripe co be cut off the Sim- 
ples) fret and fume beyond all reaſon, I muſt tell them [ care 
nota ruſh, being fully reſolved to adviſe all my kind friends, 
and lovin2z Companions the Sea- men of this Nation of ſuch 
things as hath a long time hindred the growth of the famous 
Art of Navigation without reſp<& of perſons , how old and 
ignorant ſo ever they are that hath abuſed , and deluded them 
with un-ſound and deceitfull direRions, 

Itis now 47 yeers fince Mr. Edward Wright learnedly di- 
covered the Abuſes of the Sea-Chart then in uſe delineated 
with equal:degrees of Latitude and Longitude in all places,and 
; t therg- 
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= thereupon artifically calculated Tables, for the true graduating 
a Meridian Line in degrees , of un-equal! parts ſtif{ encrea- 
fing as you draw neerer the Poles in due proportion 8s the 
degrees of icade inecach parralel upon the Globe decrea- 
ſeth , he alſo calculated Tables fur the true drawing the Helix- 
phericall Rumbs , by which means there was another Chart | 
anſwering in proportion tothe Globe artifica)ly contrived by 
our Learned Countrey-man, frequently called , rt Mercators 
projetion : But Mr, Wright faith in his Preface , that the way 
how theſe things were drawae, he learned notof Mercatry or 
any man elſe,only Mercators Mappe brought them firſt into 
his minde,, Therefore' I ſuppoſe the Sea-men of the Exg1i/h 
Nation ought in the firſt place gratefully to acknowledge che 
endeavours of our truly Learned Countrey-man Mr.-Edward 
Wright who was no wayes inferiour to Gerardus Afercarer in all 
Mathematical Arts,and ſcienc*s. Norv in M. #'rights time only 
theſe two ſorts ofCharts were known to our Eglifh Nation & 
the errours of the firſt ſo apparently proved by bim that it be- 
came every plaine Sailers diſcourſe & work to demonſtrate the 
reaſons, and to prove the increaſe of Errour as the Navigation 
was more Northerly or Southerly, which gave good hope that 
the famous Art of Navigation would in ſhort time grow to 
very great perfe&ion, amangſt practical Sea-men, and ſo aſ- 
ſuredly ir had done ifthe &»giiſh Sea- men had not long fince 
been ſtrangly deceived by a third ſort of plain Charts (lily 
brought in amongNt them by whom 1 know not : but am cer- 
rainitis the moſt notorious deiuſion and grand deceit that 
ever was contrived to hinder the growth 'of the famous Art 
of Navigation, and hath infe&ed the Nation above this 27 
yeeres , as by my own praQticall experience'at Sea I amable 
co teſtific, Now that all Sea-men may moreclearly.underſtand 
afrer what manner they have a long time been abuled by this 
third ſort of plain Charts, I ſh.Jl deſire chem all carefully to 
obſerve and per-uſe this following Diagram, and itwill un- 
deniably diſcover the natures and qualities , both of that.ſorc 
of plain Chart uſed in Mr, #717415 time as.allo this third ſore 
| gow uſed in our time, y 
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, OA Diggr 4s clearly diſcovering both the Nature ani quality of the plain Ch ati mad 
in Mr. Wrights time , aud alſo of thiſe plain Charts uſed now in our time, | 
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The Prejeftion of the plain Charts ſtd in 
Ar. Wrights time, 


N this D5agram, let AB repreſent two Iſlands lying right 

under the EquinoRial line diſtant from each other 30 de- 
Brees of Longitude, or 600 leagnes concurring in that place di- 
rely with the Globe, and let C D alſo repreſent, two Iſlands 
lying in the Norrh Latitude of 60 degrees diſtant from each 
other, alſo 3o degrees of Longitude which by this ProjeRion 
muſt ſtil] be accounted 600 Jeagues which is more then the 
true diſtance betwixt DandC, ſcituated x3ccording to the - 
Globe by 300 leagues; Now I ſay theſe four Iflands A B C and 
'D are duly ſcituated according to the plain Charts uſed in Mr. 
Wrights time having equal degrees of Latitude and Lengitude 
in all places, according to the degrees in the EquinoQtial and 
Meridian, and ſo maketh the diſtance betwixt the }{lands D 
and C,, inthe Latitude of 60 degrees double to the diſtance be- 
twixt thoſe Iſlands if they were ſcituated upon the Globe. 
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The Projeftion of the plain Charts, uſed now in our time. 


I N this Diagram again let Aand D betwo Iſlands lying 

right under one Meridian A fcituated under the Aquino- 
Rial ahd D in the Latitude of 6 degrees as before , then let the 
Iſland at B alſo fcituared under the EquinoQtial exactly 
-true in the former Chart, accoxding to the Globe diſtane from 
A 3odegrees or 600 leagues, be placed at F under the Equi- 
noQial according to the rate of 30 degrees of Longitude in che 
parralell of 4o degrees, each degree of Longitude in that wo 
. | tude, 


tude bcing about 1 5 ſe-gues , therefore the diſtance now be- 
twixt A and F can be but 45c leagues, and ſo much is the Er- 
ror by this Chart from the true diſtance betwixt Aand Bin 
the Equino&ial, then let the Iſland at C inthe Lat. of 60 de- 
grees diſtant in the former Chart, alſo 3o degrees of Long. 
or 600 leagues according to the degrees of Longitude in the E- 
quinoRial which is more then the Globe by zoo leagues be 
placed at E 3o degrees diſtant from the Iſland D , according 
to the parallel of 40 degrees, where 15 leagues makes oge de- 
oree of Longitude as before, therefore the diſtance now be- 
ewixt Dand E muſt be 450 leagues, which is 150 leagues 
more then the true diſtance betwixt D and C » ſcituated upon 
the Glove; Then 1 ſay,theſe four Iſlands A B C D, now repre- 
ſented in the Diagram by the letters AF ED, are againe duly 
ſcituated, directly according to the plain Charts uſed in theſe 
times; having alſo equal degrees of Latitude and Longitude 
in all places, according to the EquinoQtial and Meridian, 35s 
the former hath , yet in Longitude concurring with the Globe 
inno place, but only about the Parallel or Latitude of 40 de- 
gree® ; And to by this abominable deluſion , maketh the di- 

ance betwixt A and Big the EquinoRial , to be leſſe then it 
ſhould be, by 1 5© leagues, and the diſtance betwixc D and C, 
in the Latitude of 60 degrees, to be more then it ſhould be by 
x50 leagues, all which evidently appeareth in the former Dia- 
gram, -/ 
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A trut and ample Explanation hyw Praftical Sea-men have 
been a long time abuſed by thrſe Deceitful Flain 
Charts , the Grand enemy to the famous 
Art of Navigation, 


] Suppoſe praQtical Sea-men until now did not cleerly appre- 
hend what a ily trick ; hatch been put upon them , by the 
Prg- 
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ProjeRtor of this ſort of pernicious Plain Charts. whoſe name 
] know not, which if1did, I aſſure you, Iwould nor ſpare to 


name him, and ſet as black a CharaRer upon him , as the me- 
rit of his unworthy aRion deſerveth; Ic icemeth cleer to me, 
when Mr, wright 47 years ſince , had learnedly diſcovered the 
Errors of the Plain Charts then inuſe, and given direQion 
for the making another true Chart, now commonly called 
Mercators Proj:ion , this deceiver did not long after begin 
to ſowwhis Tarcs amongſt the cleer Wheat ; and ſo projeted 
this plain Chart, concurring in Longitude with the Globe,only 
about the Latitude of 4o degrees, and no where elſe , which 
weak contrivance , being not well diſcerned by PraQtical Sea- 
men many were deceived , and took this Plain Chart, to be 
that which was uſed in Mr. Wrights time , and thereby not 


diſcerning the hidden deceit, now cleerly diſcovered ; be- 


gan co ſtumble at Mr, rights learned indeavours , ſuppoſing 
he miſtook the mark, when he affirmed the Error in Longitude 
by che Plain Charts , was ſtill greater , as the Navigation was 
more Northerly or Southerly ; For ſay they, let the difference 
of Longitude betwixt Virginia, Marie-1and, or the South parts 
of New- Englard, and all the Coaſt of Portugal, from Cape 
Finiſter, to Cape St. Vincents, be taken into conſideration,and 
the Longitude betwixt thoſe parts of America, and the Coaft 
of Portugal , will reaſonable well concurre with che Longitude 
upon the Globe, therefore how doth the .errour in Longitude 
encreaſe in thoſe Charts, as the Navigation is more Norther- 
ly, or Southerly , as Mr. wright would have it, when about 
- the North latitude of 40 degrees : the Longitude betwixt theſe 
places in America, andthe Coaſt of Portugal, (being ſo great 
| a diſtanceas itts,) differeth no more from the Longitude, by 
the Globe, and ſo by this ſcurvie trick put apon them, and for 
want of taking notice, until now that theſe Plain Charts were 
true in Longitude, only about the Latitude of 4© degrees, and 
no where elſe, many Practical Sea-men have along time been 
notoriouſly deluded ; Inall their Navigations which have got 
hapaed to be about the Latitude of 40 degrees , for by thefe 
p:raicious plain/Charts, the errours in Longicude now _— 
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ſeth, as the Navigation is more Northesly or Southerly from 
rhe Latitude of 4o degrees ; So that now at the XquinoRial 
the errour in Longitude is full as great , and the ſame as in the 
Laticude of 6o degrees; Whereas by th: Plain Charts in Mr. 
Fright's time the Longitude at the Aquinottial concurred Gi- 
n__ with the Globe, and no where elle, therefore the er- 
rour in Longitude increaſed in choſe Plaine Charts, asthe Na- 
vigation was more Northerly , or Soatherly from the A:qui- 
noctial, towards either of the PoJes , as Mr. rigde afficmed, 
and ſo in the ſame manner ought thelc deceitful i lain Charts, 
to have been delinated and deſcribed that the errours inLongi- 
tude, might have cleerly appeared in all parts and places, & ao 
been thus obſcured or mittgated in any Latitude, the moſt mil[- 
chievous and wicked practice that ever was invented to ruine 
Sca-men, and hinder the growth of the famous Art of Navi- 
gation; For if the Plain Charts now uſed, were the ſaine as 
in Mr. Y/-59h:5time . the errou:s of Longitude ſtill increaſing 
rowards either of the Poles, the apparent errours in Courſe, 
Diſtance, and Departure, are ſpeedily rectified and reduced in- 
to the true proportion of the Globe , ſeveral wayes, either by 
Arithmetical calculations , or by moſt facile and familiar pro- 
trations performed by Scale and Compaſle, which rectified 
Saylings, 1 havetaught many expert Practical Sea-men; whoſe 
induſtrie and experience (the moſt competent Judg) hath con- 
firmed them the belt way of Sayling , that ever came amongſt 
them, but if any of theſe expere PraRical Sza-men ſhould in- 
deavour by theſe Rules, to reRifie thoſe pernicious Plain 
Charts, which corcurre in Longitude with the Globe in the 
Latitude of 40 degrees, and no where clfe they would multiply 
and increaſe the errour ; So that all theſe Practical Sea-men 
chat will make uſe of theſe nator:ous Plain Charts 
(which indeed at this day are very many, the more is the 
pity,) muſt reſolutely lay their reputations, Ships , Goods, 
Lives, and all at ftake on'y vpon the pricking theſe Charts, (as 
it is called at Sea) with-ut any other Art, hope or help, which 


will as ſurely bring them to ſhame if not confuſion, as Ar- 
tificial 
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tificial Sayling upon ſound principles will gaine them credit 
and preſervation ; So having now cleerly diſcovered to all my 
kind friends, the Engliſh Sea-men, how exceedingly they have 
a long time been abuſed and deceived, by this ſort of Plain 
Charts ; I hope they will now all take notice of them, and ſuf- 
fer them no longer to be inſnared by their fine painted faces, 
full offlattering falſe diretions, but will rather root them out 
of remembrance , and utterly abhor their deceits, the ſhame 
: and hinderance, ofthe famous Art of Navieation, andhere- 
afcer own no other Plain Charts, but ſuch as hath the degrees 
of Longitude and Latitude in all places equal, and direly 
true in Longitude, according to the Globe at the AquinoRi- 
a), and no where elſe , otherwiſe that Artificial Chart contri- 
ved by Mr. rig ht now commonly called Mercators Projeti- 
on , becauſe by both cheſe Charts the PraRical Sea-man may 
faile and performe his Navigations , to all parts of the Wor!d 
very artificially , For 1 can, and do daily, teach many PraRical 
Sea-men to recifie thoie common plain Charts uſed in Mr. 
Wrights time , in Courſe, Diſtance, and Departure, with ſuch 
ſpeed and plainneſs , both by Arithmetical Calculations , and 
Geometrical Protractions , that the leaſt and loweſt capaci- 
ty that can now but onely prick down his Courſe , Diſtance, 
and Departure , upon the former deceitful Plain Charts;ſhall 
with the like facility aud plainnefle, reRifie his Courſe \, Di- 
ſtance, and Departure into due proportion , according to the 
Globe, which ProtraQions and Calculations, ſhall concurre 
with the Courſe , Diſtance, and Departure found by Merca- 
zors ProjeRion, but performed with more expedition and leſſe 
fear of miſtaking, then inthe wayes uſed in pricking down 
the Courſe, Diſtance , and Departure upon thoſe artificial 
Charts commonly called Meroators Projetion, 
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Ow you may facilly proye any glain:Chatt'?.w ether itBe* 
Ne this deceitful pro RIGA Be ere if bes ter beft: 
Globes you take out the true Longitude of any two common 
known places both ſcituated and lying under or neer the Xqui- 
noRial; As alſo the Longitude of two known places ſi uated 
and lying in or neer the Latitude of 60 degrees, which Longi- 
tude ſo taken , may be kept in readineſſe only for this purpoſe. 

For if in any plain Chart you find the difference of Longi- 
tude betwixt the ſame two places , under or neer the Aquino- 

Rial to be leſle then by the Globe ſo much as they are leſſe is 
the errour , and then be ſure they are thefe deceirfult"Charrs, 
bur if the Longitude berwixt the ſaid places, be equal to the 
Globe, then they are the Plain Charts uſed in Mr, rights 

whe. ih 
N And againe, if the difference of Longitude betwixt the ſame 
ewo- places in the Latitude of 60 degrees , by any Plain Chart 
be more then by the Globe , but nor direRly double rothedi- 
ſtar.ce upon the Globe, 1o much as they. want of double is the 
errour., 8nd then be ſure they are the deceicfull Charts , but it 
the diſtance betwixt the {ajd two places is direRtly double to ttre 
diſtance upon the Globe, they are thoſe plain Charcs uſed in 
Mr. Wrigbrs time. 

So now if two places, nnder the £quinoRial did differ in: 
Longi:ude 44 degrees by the Globe: which is 880 leagues, 
the deceitful Chart will ſhew their difference of Longitude co 
be but 760 leagues, which is two little by 120 leagues: And: 
if the ewo places in the Latitude of 60 deprees , diff.c in Lon- 
gitude 44 degrees by the Globe , which in that Laticude is 440- 
leagues, the deceitfull Charts will _— their diſtance there to 


be alſo 760 Leagues, which is now too much by 1 20 leagues, 
therefore it is thus undeniably proved that the errour in Lon- 

icude upon theſe deceitful Plain Charts , is as much and the 

me at the ZquinoRial, as inthe Latitnde of 60 degrees, and 
no where coming neer the trath » but about the Laticude of 
40 degrees : a molt inſufferahle deceit , which I hope you will 
all-now take into your ſcrious conſiderations for the general 
good, and Advance of Navigation. 
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| CHAP. 1. 
The Ditiſion and Peſcription of the nhele Art 
of NaVli gation, 


EI a AMIE e HE admirable Art of Ne- 
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vigation, is that which pro- 
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|?! a> infallible DireRtjons , Ww 
mY Id you ſhall ſayle a Ship the 
W-ERXON molt compendious Courſe 
| betwixt any ewo places 
that are never ſo farre Di- 
(- Rant, if there be Sea or wa-" 
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ocnerall , and in pa: ticular of the Figure , Number , and Moti-' 
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ons m:de inthe Heavens, chiefly of the higheſt moveable, 
called (Primum mobile) and likewiſe of the firſt, fourth,eighth 
and ninth Heavens; the Theoricke will alſo informe you how 
the Elements are diſpoſed. With their quantities , and fcitua- 
tioris, eſpecially in the compoſition of theearth, and waters , 
which make one abſolute round body , with the nature and uſe 
of the Circles which are ſuppoſe{ co be contained in thac 
Spheare , if you doe nor endeavour to get this knowledge, you 
cannot deſire the name of Navigator : The PraQtick part is 
properly placed upon the making and uſing of divers Inſtru- 
ments,as Croſle-ſtaves,Back-ſtaves,NoRurnals, Planiſpheares, 
inſtruments for the Moone and Tydes, with divers others, Yet 
there is one certain Compoſition more.rare then all the reft 
inthe Practick of Navigation', which hath ever been omitted 
by all men that havewrit of the Art, And that is, the un-para- 
leid Fabrick of a gallant Ship , whoſe way of working , ruling , 
guiding, governing , and conſtraining to performe the expert 
Navigators pleaſure inthe Sea., hath at no time untill how 
been explained by any Pen, But-I could not let it pafle any 
longer, becauſe I knew with proper phraſe now to performe 
it , which perchance hither-unto-hetb hindredit from the pub- 
like view , howſoever it hath happened I know not , but, me 
thinks, the divers Navigators which bave writ ſeverally of the 
Art, ſhould ſome of them have remembred before this time 
to-try how truely and lively they could have layd forth their 
Skill in controlling , guiding ; and working a Ship according to 
all weathers at Sea , by the fprefonof their pen - but]I traſt 
they will all pardon me for taking notice of their over-light, 
if they will not, 1 aſſure him that thinkes himſelfe the moſt 
ſufficient that I doe not feare hee ſhould draw forth a ſecond 
deſcription to make the matter appegre moreliyely ina leſſe 
Compaſle, | kd by L 4 UP 
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T he Prafticke part of working a Ship in 
| all Weathers, 


OR that part of Navigation which is perfcrmed 

F by the prafticall knowledge of working a Ship 
in al] weathers at Sea , it is impoſſible for any to 
preſcribe rules , or give demonſtration by words 

to thoſe which are altogether 1gnorant of Marine affaires, that 
they may reape any benefit or knowledge by it , although in- 
deed, thac whole PraQticke part may be compoſed and delive- 
red in proper Sea-phraſes according to each ſeverall mareriall 
belorging and appertaining to a Ship compleatly rigged, with 
the ule of each ſeverall Rope in working and trimming ſayles 
atSea; But Ipray , who wculd or could poſlible apprehend 
the reaſon of ſuch a demonſtration except an experienced Mar- 
riner, who will give you as little thanke for your labour inta- 
king paines to advertiſe him of thoſe things which all his life- 
time he hath bin brought upto, asif you ſhould goe aboard a 
Shipand ſhew the Maſter which is the Mayne bow-lyne , but 
becauſe all Arts and Sciences, are divided into cwo chiete parts 
or principals, namely,the Theorick and PraRick, and in regard 
it is impoſſible, for any to be compleat , wichout he hath atcai- 
ned to the true knowledge of them both being inſeparablc 
companions which ever waite upon perfeRtion. Therefore I 
could not now command my pen to paſſe any further forward, 
before it had firſt plainely expreſſed the proper way 
of woiking a Ship in all weathers , that it might pre- 
vent the 'cenſure of all ſuch, as 1 am certain will bee 
very curious in inquiring , whether 1 may not bee found 
lame in that Limbe, and fo like themſelves ſkould appeare 
moſt imperfe&, (for with gpriefe | ſpeake it) this Noble Arc 
of Navigation had never more maimed and decrepit fel- 
towes (preferred through favour and fortune ) ſo that now 
C3 a dayes 
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- a dayes ſet onecome aboard a tall Ship at Sea , and it will be 
very rtareto find Ignorance out of the round-houſe , but con- 
monly better Marriners and more fufficient men afore the 
Maſt, which are turned Hawle-Bowlings through the aver(- 
nefle of their fates , I ſhould be very glad to ſce a more equall 
Ballance uſed , for the furtherance of the induſtrious and in- 
couragement of deſerving men , For, if this inſuffcrable partia- 
lity ſhculd be of any long continuance, 1 feare in ſhort pro- 
ceſle of tice, the compleat Mariner will very hardly be found 
aboard any Ship although you ſearch , Fore, and Aft, to the 
great diſhonour of this famous !ſle, which hath ſo long de- 
ſervingly held the ſuperiority of all other parts ofthe whole 
World , for breeding and bringing forth Famous Navigators. 
. The Hollanders already beginneth to have us in Contempt, 
ſaying , he is farre afore us, both for Ships and ſufficient Ma- 
riners , but for the laſt , it m3y be ſoone anſwered , had not the 
former nn-<quall ballance eaforced our expert Saylers to ſeek 
if Fortune would be more favourable amongſt them , they had 
not been at this day inſuch a flouriſhing height, but ſwift 
Time is ſubje&t ſoone with his ſilent courſe to ſteale that out 
ofremembrance, andſo I doubt they will exceed us indeed, 
to our Nations diſhonour. I will not draw forth this di- 
greffion to any longer diſcourſe, leaſt my Rethoricke ſhould 
notreliſh in the Eares of all men, but will now returne , to this 
PraQtick part formerly expreſſed ,: that it may appeare io pro- 
per Sea-phraſe , how a ſhip compleatly Rigged ſhould be wor- 
ked both by and large in Faire weather and Foule, not expe- 
Ring that any may reape knowledgeby it, but only that Mari- 
ners may cenſure, for ſome I know being a lictle couched will 
fay (as their common phraſe'is ) ifthey had me ar ſea , and 
curned me three times round, all my beſcribed rules will be 
to ſecke , but let them know ( no ).not if they turned the ſhip 
chreeſcore times round , and let it blow- high , blow low , but l 
will woike the Ship as well in all aſſayes as ever they did , 
therefore to prevent ſuch calumnie, let all mea conſider this: 
Pracick part, in briefe following. 


Aſy: 


The Navigator, 


My Anchor is away. 


c 


He winde is Roome, let fall your Fore-ſayle , heave out 

Fore-top-ſayle, heave out Miin-top-ſayl,oice up Fore- 
top-ſayle , hoice up Maine-top-layle, looſe Sprit-ſayle , heave 
ont Mizen-top-ſayle , ſquare your Sprit-ſayle,abrave gale, let 
us have herin all her Canvafſc, heave our Sprit-ſayle, Top- 
faile , Fore-top-gallant-ſayle, Maine-top-gallant-ſayle, hoiſe 
up your ſmall-ſayles, hawle aft your fore-ſheats, I keepm 
Mayne-ſayle furled , becauſe I hold if your Fore-ſayle a 
Fore-top-ſayle be good ſayles, that the Ship-maketh betrer 
way now, then if her Mayne-ſayle vvere dovvne , vvhich 
yould becalme her Fore-ſayle, and Fore-top-ſayle, and the 
Ship ſteereth beſt vvith her Head-ſayles. I have of purpoſe 
omitted the cleering each ſeverall Rope, novv atmy ſetting 
fayle, onely you mult imagine, that the Shcats are all bavv- 
led home, and the yards hoyſed up, and then you have hec 
compleat, under ſayle right affore, 


A freſa-Gale, 


T Hevvind blovveth freſh, havyle dovvne your Fore-top- 
| allant-ſayle, havvle doyvne Maine-top-gallant-ſayle , ia 
Sprit-ſayle-top-ſayle, let goe Sprit-ſayle-top-ſayle, Sheats, 
havyle home his Clu-li nes, in Fore-top-gallant-ſayle, in Main- 
top-gallant-ſayle, in Myzen-top-ſayle, let noe-Top-gallant- | 
ſheats, caſt oft Top-gallane boyv-lines , havvie- home Top-gal- 
lane Clu-lynes , the Myzen Top-ſayleisin, and ſo is all the 
reſt of the ſmall ſayl es. 


of Scant-Wind, 


He vvinde Scanteth, veare-ont ſome of che weather 


> -Shear of the Fore-ſayle , let goe your rventher-braces, top 
your 
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ycur Sprit-ſayle, looſe Mayne-ſayle , the wind vereth for- 
ward ) get too your Fore-tack , caſt off your weather-ſheate, 
let goe your weather-Braſe, vere out ſome of the lee-Sheate , 
ler fall Maine-ſayle, get too Maine-rack, caſt of Miine-brafe, 
and Maine-top-ſayle, hawle aft Maine-ſheate, the winde is 
Sharpe, in Sprit-ſayle, ſquare Sprit-ſayle- yard , Jet goe Spric- 
ſayle Sheates,hawle up Sprit-ſayle Clu-lynes,get Maine-bow- 
lyne, in Block, hawle forward Maine. bowlyne, hawle Maine- 
top-ſayle Cowlyne , hawle tought , Fore-bowlyne, and Fore- 
top-ſayle Bowlyne , hawle aft Maine- ſheate ,;-hawle abroad 
Myzen, ſet your Lee-braces, and keep her as neare as ſhe 
will lye , here you have all your ſayles, Trim'd-ſharpe or by a 

wind. Wit ED 

rp A Stiffe Gale, » © 


He wind blowes Frisking ſet:le downe your Fore-top- 
ſayle, ſettle Maine-top-ſayle, (much wind ) hawle downe 
Fore-top-ſayle, hawle downe Maine-top-fayle- - 


A hard Gale. 


JT bloweth hard take in ou: Top-ſailes , let goe your lee- 

Braſes, and caſt off your Bow-lyne3 , braſe your Wedther- 
Braſes, andfojll your Sayles, let go& Top-iayle Shears , hawle 
home Top-fayle Clu-1ynes , the ſayles are furfed' Tquare'yotr 
Top-fayle yards , here have you the Ship: brovghe/jnto 'her 
courſes. of low-ſayles. ES ed Let heeiininis Ate 
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| T bloweth extreame, and like to over-blow , ſee that your 

Maine-Hail-yards be cleere; make all your gecre, cleate to 
lower the Maine-yard, hawle downe the Myzen, caſt off Top- 
; Gile Shemts, Clugarnets, Buntlynes, Leechlynes , Lifts, __— 
* your otheogeer,( amd Lower) briogitbe. yard dowry 
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to the Capſteh, the yard is downe, get the Saile together, and 
Furle it ſure, make faſt the yard for Traverſiag. 


A grown Sea. 


T He Sea is much growne, we make foule weather , look 

our Gunnes be all faſt, itis better Spooming , put the 
Helme a weather, and mind what is ſaid, right your Helme, 
let riſe Fore-tacke, ſettle our Fore-yard , the Fore-ſaile 
giveth way , (lower a Mayne) hawle the Sayle into the Ship 
and looſe it from the Yard, get too the Fore-Bonnet,make all 
cleare, and hoiſe the Fore-yard, here have you the Ship 
brought from all the Canvaſſe to a Fore-bonnet, ſpooming be- 
fore the Sca, 


A fierce Storme. 


Tarbord, Hard up, Right, Port hard, more hands (he can- 

not put up the Helme ) the Sea breakes dangerous, have a 
care what is ſaid, and ſtand ſtoutly to the Helme, ſhall we get 
dawn our Top-maſts , no letall ſtand , the Ship is the whol- 
ſommer, and hath better way through the Sea , for their be- 
ing a lofc, (if you have Sea-roome, itis never good to ſtrike 
your Top- maſts either under the Sea or before; ) thus much 
for handling the Ship By and Large, in Faire-weather and 
Fowle, now a word or two of turning tro Wind-ward. 


To turn to Wind-ward. 


MY Courſe is N. andthe Windisat N. E, get your Star- 
board-Tackes aboard , caſt off your weather Braces, 
brace upon your Lee-Braſes, and hawle forward by your wea- 
ther Bow-lines, hawle tought all your weather Bow-lines, 
and ſet in your Lee Braſes, hawle abroad Myzen, and keep 
her full , and By, as neer as ſhe will Lie, How wind you, N. 
N, W. aquade winde (no Neer) hard no neer, the wind 
D veareth 
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veareth forward, we ſhall have a weſterly wind, How wind 
Jeu, W.N. W. hard noNeere, How wind you, S. W. (make 
ready to goe about) we ſhall lye our courſe the other way . 
( Ready, Ready ) no Neere , give the Ship way that ſhe may 
Stay, (a Lee the Helme) veare out fore Sheate, caſt off Lee- 
Braſes of your Fore-faile , and Fore-top-ſaile , brale upon the 
weather Braces, (the Fore-ſayle is a back Stayes ) hawle abour 
Maine-faile, let raiſe Maine Tacke, caſt off your Larboard- 
Braces , let goe Maine Bow-line, and Maine-top-faile Bow- 
line, hawle forward by Larboard, Maine Bow-line and Main- 
rop-ſaile , brafe upon Starboard , Maine Braſe and Maine-top- 
ſaile , get too Maine-Tack: and then hawle aft Maine Shear, lee 
rife Fore-Tack, veare out weather Sheat , get too Fore tacke, 
ler goe Fore-Bowlyne.and Fore top- ſayle,hawle aft Lee Sheat, 
hawle tought Maine Bowline and Maine top-layle , hawle 
tought Fore Bowline and Fore-top-ſayle , ſet in Lee Braſes,. 
Fore and aft, and the Myzen ſhifted , keep her as neere as. 
ſhee will Lye, no Neere, How wind you, N anda weather, 
no Neere, keep her full, the wind is at Welt, keep her as 
neere as ſhe will Lye. How wind you, N .N. W. no Neere,veare- 
ont ſome ofthe Maine Sheate , and eaſe your Lee-Braſes , keep 

our courſe , (the wind is broad ) veare out ſome more of your 
Maine Sheat, let goe your Bow-lines,and Lee-brafes, the wind: 
is Partering, let riſe your Fore-Tack, hawle aft the weather- 
Sheat abafe the Anchor Stock , braſe upon = weather Bra- 
ſes, hawle up your Myzen and looſe Sprit-ſayle, a brave pale, 
the wind is all aft, let riſe Maine-tack , hawle aft Maine-ſheart, 
ſquare Sprit-ſayle and all the reſt of our fayles ; here have you. 
the Ship in all her Canvaſle again, Steering right before the 
wind as ſhe did at the firſt ſetting ſayle, having been worked 
in all manner of weather: and with all forts of winds ; there- 
fore I will onely proceed concerning. how the Man-of- Warre 

Qught to be worked , in all aſſayes, and fo-wilbleave you the 
Nracticke to cenſure. | 
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A Man of Warre. 


Qu Man of Warre is compleatly Rigged , and fitted with 
all manner of materials , a choice crew of Sea-men aboard, 
and now lyeth at Ha# in a good Latitude, dayly expeRing 
that a faire Fortune will appear within her Horizon, the 
day breakes, bravely (up youths into the Tops and look 
abroad now at Sunne-riling ) look to the Weſtward, if 
there be no plyers that are Nipt with the Eaſterly wind, 
( 4 Saile, a Saile) faire by us (how ſtands ſhe) ir is one thar 
is plying to wind-ward, ſhe ſtands with her Larboard Tackes 
aboard , O then ſhe lyes, to the Sonthward with the Stream 
a brave Chaſe) we ſee her here upon the Decks , ſer her by the 
Ccmpaſlc (how beares ſhe) due S. W. a good manto the 
Helme , let fall Fore-ſayle , get Larboard tackes a board, 
down Main-faile , heave out Forc-top-ſaile , heave out Main- 
top ſaile, hoyſe up Fore-top-ſayle , hoyſe up Main-top- 
ſayle , let fail Sprit-ſaile, out Main-top-gallant-layle, our 
Fore-top-gallam- ſayle , out Maine- top-gallant-ſayle , hoyſe 
up our imall Sayles, ' hoyſe up your M1zen , heave ont our 
Myzen-top-ſayle, have a care of your hand at che Helme, 
(keep her thus) well Steer'd, the Ship makes brave way 
through the Sea, and we raiſe her apace, if ſhe keep her courle 
we ſhall be up with her within two glaſſes, (Starboard) 
keepe the chaſe open with the leeth fe Fore-faie, well 
(Steered) keepe her thus, come atr all hands, the Ship will 
faile better by a Top-ſaile, for ſhe is too much by the head, 
ficall 041i that the Ship may cunne t:ue through the Sea , itis 
a great Ship (no force) ſhe hath the bigger hold , and car- 
ries more poods , (Port) the chaſe is abour (Port hard) let 
riſe Maine-tacke , let riſe Fore-tacke, b:ace upon your Lar- 
board braces, get too Starboard Maine-racke , and Starboard 
Fore-tacke , caſt off all your Starboard braces, (ſteady) right 
your Helme (well ſteer'd ) the chaſe clings up cloſe to the 
wind , keepe her open under as Lee, Gunner ſee that all 
2 our 


> nts AER + 


7: The Navigator. 


our Gunnes be cleere, and that nothing peſter our Deckes, 
. for we ſhall be ſtraight up with her ( Starboard ) the chaſe 


payes away , more roome ( Starboard ) veare out ſome of 
the Maine Sheate , and Fore Sheate, caſt off all your Larboard 
braces, (ſteddy,ſteddy,) keep her thus, well ſteered, the chaſe 
ſrandsroome, her Saylesare trimm'd before the wind, ( Star- 
board hard ) let riſe Maine-tacke, let riſe Fore-tacke , hawke 
aft Maine-Sheats, hawle aft Fore Sheates, we have a Sterne 
chaſe, hawle up one Maine-fayle inthe Brayl:s , the Ship will 
ſceere the better with her head Sayles , and will have quicker 
way through the Sea, we fetch upon her hand going , the 
chaſe hawles up his Maine-ſayle and furles it, ſhe puts abroad 
her waſte cloaths, ſhc wi!l fight with us before the wind, 
( come up alow yougmen)) and furle our Maine-ſayle, Slyng 
our Maine yard, with the Chaines in the Maine-top , Slyng 
our Fore-yard , put abroad our waſte cloaths (1s all things 
cleere below ) leave notſo much as a Spun yarne among(t our 
Gunnes, downe with all Hammacoes , and Cabbins that may 
hinder or hurtus, Gunner have you all your geare in a readi- 
neſle, is there ſtore of Cartrages ready fil'd , all manner of ſhoe 
at the Maine-maſt, Spunves, Rammers , Ladles , Primming I- 
rons , and Primming hornes, Lyntſtockes, Wads, and water 
fufficient for the ſeverall quarters, be ſure that'none of our 


= Gunnes becloy'd, and when we are in fight, ever load with 
\Crosbar and Langrel!, alwayes obſerving to give fire when 
'the word is given, ſee that there be halfe Pikes and Javelings 


ina readineſſe, and that all our Murtherers and Stockfowlers , 
have their Chambers fill'd with good Powder and bagges of 
ſmall Shot to loade them , that ifwe ſhould be laid aboard we 
may cleere Decks , weare almoſt up with our' chaſe , ſheis 
full of men it is a hot Ship;bur ſhe is deep and very foule (come 
chereely my hearts ) it is a Prize worth fighting for , the chaſe 
takes in her ſmall Sayles,up alofe youths, take in our Top-gal- 
lant- ſailes,in Sprit-ſaile-top-ſaile,in Mizen-top-ſaile,take in our 
Sprit-ſaile,and bring the yard alongſt-ſhips,ſhe puts abroad her 
xz9lours, it is the Ragged Staffer Hoy up & put abroad St. Greroe 

bis 
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his colours in our maine-top ſtep aft at hand and pnt abroad 
our bloudy Ancient , ſhe ſettles her Top-ſayles , we are within 
ſhot, let all our Gunnes be looſe in the Tackles, and the 
( Port) all knokt open that they may runne out when the 
word is given, up Trumpet aud haile our Prize, ſhe anſwer- 
eth us againe with her Trumpet, held faſt Gurner , do not 
give fire untill we haile him with our voices ( Fort) edge 
towards h:m , he fires his broad ſide upon us ( what cheere my 
Mates, is all well betvvizxt Deckes, yea, yea ) only we are 
racke through and through ( no force it is his turne nexc 
but give not fire at any rate untill weare vvithin Piſtol ſhor. 
( Port ) edge tovvards him , he plyes his ſmall ſhot , hold faſt 
Gunner ( Port) right your Helme, vve are cloſe aboard (Star- 
board) give fire Gunner, anſvver him in his ovvne Languagg , 
he gaules us vvith his imall ſhot, Gunner clap in ſfomecaſS, 
ſhot into thoſe Gunnes which you are novv a loading, vve are 
ſhot a head, he lyes broad of co the South-vvard , that he may 
fire his other broad ſide upon us, { Starboard hard ) get too 
Larbord Fore-take, trimme your Top-ſayles, runne out our 
Larboard Gunues, he fires his Starboard broad fide, upon us, 
and poures in his ſmall ſhot ( Starboard ) give not fire uncill 
they fall off, that the prize may receive our vyhole broad-fide 
( Steddy a port) give fire Gunner , his maine-top malt is by 
the board , and our laſt broad ſide hath done great execution 
(cheerly my Mates , the day vvill be ours) he is ſhot a head , 
and beares up befor= the vvind to Hop his Leakes , ( keep her 
thus ) vvell ſteer'd , vvee are to the Sou'-nvva'd of the prize 
( port hard ) beare up before the vvind that vve may give him 
our Starboard broad fide, Gunner is there good ſt: re of 
Caſe ſhot in our Gunnes (yea, ye1, ) port) edge tovyards him , 
Gunner vvhen you give fire, bring your Gunner to beare 
amongſt his men upon the Deckes chat they may ſhare our 
caſe-ſhot, ( vvell ſteer'd) vvee are cloſe aboard,give fire ( Stat” 
board ) vvell done Mr. Gunner , they lye heads and points a 
board thechaſe, vve are ſhot a head , he ſtrikes his Fore-tope 


ſaile , he vvould fall a Sterne, fie hath bis vc.1, Full , bit vvee 
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moſt not leave him thus, aluffs into the wind , he braces his 
Fore-ſaile and Fore-top-ſaile a Backe ſtayes, (port bard) get 
too Starboard Maine-tacke and Starboard Fore-tacke, ( a- 
luffe ) hawle forward maine-Bowline, and maine-top-ſayle 
Bowline , ( alvff:, aluffe,) well ſteer'd (no neere) comeready, 
ready, that we may go about, wee ſhall fetch her again upon 
this board , a Lee the Helme , the fore-ſaile is a Backe-ſtayes, 
letriſe main=tacke , ler goe maine-bowline and maine-top- 
ſai'e Bowline , hawle about Maine -ſayle, get coo Maine-tacke, 
and; Fore-racke, hawle aft your Maine-ſheate and Fore-ſheat, 
trimme your Top-ſailes ( no neere_) hard no necre, the ſhi 
will ſtay, flat in your Fore-{ayle ſhe falleth off againe (thus) 
(warre) (no more) (aluffe) the prize puts abroad a white flag 
of truce, ( aluff:) we will weather him, and then keepe 
him under our Lee , he hailes us with his voyces , mind 
 Whathe ſayes ,( Qyarter for our lives, and vve yeeld the Ship 
and Goods ) good quarter is granted ( provided ) that you 
forth-with take in all your Sayles and furle them, untill wee 
come aboard vvith our ſhallop, if you unlooſe a knot of Sayle 
expe& our broad-ſide and no Quarter, thus leaving the Man 
of Warre , to enter his priz:, I vvill hikevviſe leave you thos 
much of the praRtickepart of Navigation, to all your Judicious 
cenſures > by vvhich you may perceive, that 1 have turned and 
yvorked the Ship in all aſſayes, vvith vvords and proper Sea- 
phraſes: And if 1 vvere at Sea, I ſhyunld performe it both by 
vvord and deed. Therefore let not 12n»rance, the arch enemy 
of Aits, deceive himſeclfe, a-d thinke that three tim*s turning 
yvillturne my braine , but thac 1 vvill curne to vvindvvard vvith 
him for all his ſhooes in his ſhop, and vvlien | have done, vvill 
as eaſily curne him in the Theorick , vvhich vvay 1 liſt, As! 
can the Ship vvith the practicke. 
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Of the Compaſſe. 


TT He foure principal! Hand-maids that alvvayes vvaite vpn 
the expert Marriner, and crovvne his Concluſions vvith 
everlaſting credit, and arc theſe loving Siſters «Arithmetic, 
Geometry , and eAftronomy. By the operation of theſe ex- 
cellent Arts Navigation is daily praRtifed by ſome fevy ex- 
pert ſea-men, but much more abuſed by many hund:eds of 
Ignorant men , that knovy liccle or nothing vvhat belongeth ro 
any of them; yet vvill undertake to dire a ſhipto any place 
upon the Terreſtiall Globe, vvholly cruſting that favouravle 
Fortune vvill make them famous , but oftentimes a diſaſtrous 
eriod concludes their undertakings, vvith the lamentab'e 
olle of divers mens Goods and Lives; But to recurne to the 
matter intended | vvyould have it underſtood, that a)though 1 
have named theſe four Arts, as the originals of Navigation ; 
yet that 1 doe noe meane in chis place to inſiſt upon each leve- 
rall ſcience in particuſar ; for then I ſhould increaſe my diſ- 
courſe to a great volume, before I come to the pu: pole that 
Tpoint at; Therefore it is ſuppoſed firſt, that hee that inten- 
deth the Art of Navigation hach all manner of Arithmeticke 
in a readineſſe, vvhich if he vvant, there are divers Bookes 
already extant that vvill lnit;u& him, as namely, Record, 
Baker , Blundivell, &c. And for Geometry , Speedels Extratti” 
ons » and Digges his Geometry , vvich many others. And for 
Navigation, and Aſt:onomicall knovviedge, fo mych as is 
neceſſary for a Sea-man , vvill be diſcovered in the Projection , 
and ufe of divers In(t; uments of Navigation , vvhich vvill here- 
afcer follovv in the inſuing vvorke. 

And novv to proceed in a Regnlar forme, for the att1in- 
ing the full knovvledge of this famous Art, the Sea Com- 
paſſe preſents himſelfe qapthe firſt principal! , framed by the 
operation of the 17agnets, vvyhich although it be a thingin 


reſpet of the quality beyond our Capacities ; yec his ules is 
the. 


be Navigator. 

the firſt part that is neceſſarie to be underſtood , and mnſt e- 
ven bee the foundation to all future concluſions, ( as letters 
ae to expreſſe Language ) and not un-fitly be compared 
a3 a beginning of the ſame nature , for firſt, you teach your 
chiidren no know the letters by name, and ſo inthe like man- 
ner vve teach our youths, and boyes ( vvhich vvee intend to 
make Navigators ) the points of the Compaſle by name, rea- 
ſon as yet ( being ocnly empty ſound on both parts ) then as 
you proceed to ſhevy your Children the nature of joyning 
Letcei's, and making ſyllables of divers ſorts and ſounds , ſo 
vve after the points are grovvne frequent and common, teach 
them to joyne 0: ſpell, by ſhevving them hovy the Winds 
blovveth, and demanding vvhat point it commeth from , as 
likevvife by ſetting the Capes of Land and the bodies ſci- 
euared in the Heavens , ( as Sunae, and Starres,') and 
chen requiring vvhat point. runneth yvith them: and novy 
as Children vvhich knovv their letters and ſyllables, attaine 
in ſhort time to the reaſon of Reading, ſo your youths ha- 
ving once the thirty two points of the Compaſle as per- 
fe&in generall, as Eaſt, Weſt , North , and South, are to all 
men in particular; will in ſhort ſpace conceive by what reaſon 
wee {uide the Ship, and ſhape our Courſe betwixt place 
and place. The Compaſſe which wee uſe to dire& our 
Courſes by ,,is onely in the Circle of ſome 8 or 9 Inches diame- 
ter , and is divided into thirty ewo parts or Points, inter- 
ſeRing each other onely in the Center , and theſe Points 
have their ſeverall denominations, as the Figure doth ex- 
preſſe thgwhole Circle which is divided into two and thirty e- 
quall parts or Points, (as afore-mentioned) is likewiſe de- 
vided into 350 equall parts or Degrees ; the Compalle 
alſo containeth ſixteen diſtint Rombs or Courſes , for each ſe*- 
verall Courſe hath two of the points of the Compaſſe by 
which hee is expreſſed; as for Example , Where there is 
any place that is Scituated South-yfſſt , in reſpet of ano- 
ther place, wee ſay , the Rombe or Courſe that runneth 
betwixt them is South-weſt and North-eaſt , if the place 
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bear North , we ſay the courſe is North and South , if Eaſt 
we ſay, Eaſt and Welt, &c. Now the Wyers being diſcreer- 
ly touched, and this plaine Sup:rficies , or Fly-play ing, at 
the lealt motion upon his perpendicular pinne that beareth him 
_ his point in the very Center. The inftrument 1s com- 
pleat in hispatts, and in the whole doth repreſent the Hori- 
zonal Circle, which you may ſee in any. plaine Superf;- 
cies, as at Sea, where looking roundabout, the (1nterfe&tion 
which the Heaveris maketh with the Waters Þ ſheweth chac 
you are ina Center ,, and that all places of the Horizon are ot 
equa! diltance from. you. Now this: little Inſtrument of the 
Compiſlſe , ſheweth the ſame thing 1n ſmall, which you be- 
holdtm great, and by reafon of the excellent quality of the 
Magnet , which turneth the Flower-de- Lace ever towards the 
North, all the thirty two Points of the Compaffe direRerh 
with the ſame enuth according to their ſeveral denominations, 
ſothat nothing can appear within your Horizon , whether 
it: be Ilands, Rocks, Ships, or ſuch like, but you may 
(traight lopk upon your Compatle , and one of the 32 
points will runne right with the o»ze&t diſcovered, which ac- 
cording to- the denominati--n of the point, we conclude it 
beareth, or is ſcituated fiom us ; therctore it 15 moſt neceflary , 
thatall Navigators ſhould have the poirrs of che Compaſle 1a 
exaftly-ingrafted in their minds ; that a. .n: firſt Fight 1n all 
cllayes, there happen not any miſtake , which may proye many 
times very dangerous,to the hazaid of Ship & goods with lives 
andall ; therefore for the benefit of thoſe young Practitioners, 
which perchance are as yet unacquainted with them, I have 
here framed this Figure following, repreſenting the Sea-Compaſls 
with his 32 Points, and-16 Rombs or Courſes, unto each of 
which I have annexed their ſeveral denominations, fignifie by 
the Letters at the end of each ſeveral Point; and chus much 
for the preſent concerning the Sea-Compaſle -as the farlt 
pruigtpal or part of Navigation, and not in this place to 
proceed to the manifold Conclutions which are POIs 
CLOUN 
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T he Ebbing and Flowing of the Sea, ad 
the Moons Motion. 


Ja 39 He next neceſſary to be learned in order by the 
= Practitioner of Navivarion,is zo know the cci- 
raine time of the Ebving and Flowing ot the 
1 (SS Sca ina}l Ports, or Creekes, commonly called 
WE, by the Sea-man, The ſhifting of Tides; which 
by Experience is found robe governed by the Motions of the 
Moon ; therefore , I would (hew you now inthe firlt place, 
her ſeveral Courſes, and when ſhe hath ſwift Motion , bc- 
cauſe it will appear more properly , where I ſhew you Arith= 
merically how to find the Moons age , and what other Con- 
cluſions are co be wrought by Arithmetick,which may be,fſome 
of you thatread this Book are not very expert in; where 
fore, I will firſt ſhew the uſe of a ſmall Inttrument which I 
have here framed, whercby the meaneſt Capacity thall be able, 
not onely to know the Age of the Moon , with what Flood 
or Ebbe it maketh inall the Channel, and in eyery Port or 
Creek, but ſhall likewiſe be able to know what a Clock it 15 ac 
any time of Night ; and divers other Qucttions in Navigaci- 
on, onely by moving the Indexcs of the Inſtrumzar, accoi= 
ding as the queſtion ſhall require , which I will ſhew artlarge 
how it may be performed,8 then I will likewiſe ſhew how it 18 
to be done by Arithmetickbut firlt for your Inttrument it mutt 
be projeted according to the following Figure, For the fra- 
ming of this Inſtrument , yoy mutt have three {mall pieces of 
boards well plained and exaRtly divided, according to the 
ſame manner as I haye formed it in the Figure, the biggelt of 
which boards having the 32 Points of the Compaſſe , and the 
mnnermoſt Circle comaining 24 Houres , mult be fomc= 
E d thing 
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rhing thicker then che other, the next Circle being divided 
into 3o equal parts, repreſenting the diſtance of 3o times 24 
hours or 30 natural Dayes, is attributed to the Sunne ; the 
other Circle ,. and the uppermoſt of- the three, having nothing 
graduated upon it,is attributed to the Moon , and hath his In- 
dex to be turned about as thatof the Sunne , and may be turn- 
ed or appyned either to the 39 Dayes, containing the Come= 
putation of time berwixt Change and Change, or to the 24 
Hours, as likewiſe to che Points of the Compals,ſo may the In- 
dex of the Sunne be x (rm , citherto Time or the Pointrof 
the Compaſle ; which being made plain by ſome Queſtions, 
will appear both delighttul and mol! calie to be attained unto, 
and I hope che illiterate man will find it moſt uſefull, 8 like- 
wiſc, he that hath ſome better knowledge, and can tell how 
to conclude theſe cafie Queſtions by other mcanes , will ſome- 
times uſe this Inftument for yariety ſake. Jill now firſt 
draw the Figure, and then will propound ſome certaine queſti- 
ons to make the Inſtruments uſes appear, a5the work folow- 
ing manifeſteth, 


Cur our both theſe Types , and place them upon the nexe | ? 
Fignre following, firſt Sol, and then Lynae 
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The Inſtrument or Work, 
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Firſt Queſtion, 


He Moon being 20 Dayes old upon what point of che 
_** Compaſſe (hall the be at 10 of 'theelock ar night. 

You muſt note in this queſtion , that the hqyr of the Day 
and the Moons age is given , and chat to anſwer the queition, 
you are to finde the point of che Compate, which ſhowill be 
upon ar that inſtant ; therefore place the Index Rt the. Sunne 
upon the Compaſſe at the hour 10 of the Clock at miyhe , then 
bring the Index of the Moon right over the 20 day of her 
age, Which is graduated upon the Circle of the Sunne, and 


the Index of the Moon will point in the Compaſſle Eaft,which . 


is the true place of the Moon , and anſwereth the quettion 
requir*d, 
W 


- Second Queſtion, 


He Moen 20 Dayes old, I demand what a cleek itis when - 


ſhe is upon the point, E. S. E, 

In this queſtion , you have the Moons age and the point of 
theCompaſle given, to find what a Clock it 18 ; therefore turn 
the Index of the Moon until you have brought it to the point, 
E.S.E. and there hold it ſteady, unti] you bring the 20 day of 


her age right under the ſame Index, and then the Index of the - 
Sunne, will ſew that it is 21 5at Night, which anſwereth the, 


queltion, | 
T hind Queſtion, | 
THe Mo | being 3e ofthe Clogyir Night, 1 demand 
how old is, 173 ye þ 3 $4, - p 


In this quellan, yon: mult eonfider , | that you have the 
CW 


point of the Compa ich the Moon is upon, andthe hour 


that it maketh given, but you are to anſwer the queſti- 
on ; by* finding the Moons age; therefore bring the Index 
of 
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2tche Moon to the given point E , and then turne the Index 
of the Sunne z uncull you bring it right with the hour J1VCny 
3 which 15S 10 of the Clock a Night, and chen obſerve whar 
= day the Index of the Moon cutcerh, and you ſhall find the 
20, Which 15 herage y and antwcreth che queſtion demanded 
with truth, 


Foxrth Queſtion, 


THe Sunne being Welt, andthe Moan Ealt, I demand 
what a Clock 1t 1s, and how old ſhe 1s, 

Inthis quettion , you haye onely the Points of the Com- 
paſſe given that the Snune and Moon are upon, therefore 
turne the Index of the Sunne due W, holding it ſteady upon 
that Point, then bring the Index of the Moon to pojr due 
FE, and you ſhall have under the Index of che Sunne. . che 
Circle, containing 24 hours, 6 of the Clock at night, and 
under the Index of the Moon, in the graduated Circle of her 
zo dayes contained berwixt Change and Change , and you 
{hall find r 5, which is her age, and anlwereth the queltion, 


F ifth Queſtion, 


be. 4 lf 


7 ] He Moon being 1 dayes old , I demand what a clock it 
* | will be when ſhe is upon the point, N, E, 

- | In this queſtion, yort have the point of the Compaſle given, 
as likewite , the Moons age, and to antwer the quettion, you 
wre to givethe hour , wheretfore bring the Index of the Moon 
uNto her point N, E. then holding ut (tyll curne the Index ot 
th? Sunne , until you have brought the 15th, day of her age, 
r1oht under the Index of the Moon, and then the Index ot 
th: Sunne > will point right in the Cucle of 24 hoursro 3 of 
12 Clocke in the atcernoon » Which antwereth the que- 
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N>tc always, that if your queſtion be retolved, and tha® 

tic Index which antwerech the queſtion , peintti o the Ealt- 
4 ward 
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ward of either N. or S, it ſheweth the morning 1 2 hours, but 
if tothe Weſtward of the N, or S, it ſheweth the evening 12 
hours, 

Thus much Ithink wall be ſufficient to give any one of a 
reaſonable underſtanding the fall uſe of this Inſtrument, which 
by often pra@iſing thele and ſuch like queſtions, they will in 
fhort time be ſo ready in mind, that at the firſt propounding, 
you will be able to relolve them by memory, withour any far- 
ther trouble , which will be a moſt excellent and profitable 
matter for the Practitioner of Navigation. 
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How to find the time of Ebbing and Flowing 
by this Inſtrumezt, 


Ouarealwryes to conſider what point of the Com- 
\ paſſe the Moon 1s upon that day that it changeth, 
when 1t1s full Sea in that River, Port,or Creek,which 
you are to find the Flood or Ebbe , which having 
found, you mult conſider , what hour belongeth to that poins 
of the Compaſſe , which by turning the Index of the Moon 
as before is ſhewed ; you (hall have the hour alwayes right 
under her Index, upon the day of her Change throughout all 
the points of the Compaſle, and now you mult preceed to find 
full Sca in this manner ; firſt turne the Index of the Moon, 
co the point of the Compaſſe that upon her Change day ma- 
keth fall Sea , in that Port, River, or Creek, which you dehire 
to know, and there holding it ſtill, conſider how old the 
Moon 1s, then turn the Index of the Sunne, until you have 
b rought the day of the Moons age right under her Indcx, and 
then the Index of the Sunne will anſwer the queſtion, and 
point right with the hour,as by theſe Examples will appear, 
Firſt, 


25 
Firſt Queſtion, 


He Moon 20 dayes old, at what a Clocke will it be full 
. * Sea at London-bridge. 

Here you are to conſider the point of Fe Compaſle that the 
Moon 1s upon , when it 1s at full Seca upon her Change day 
which in this Port is found by obſervation to be alwayesS.W, 
or N. E. (the oppoſite point;) therefore obleryc, whether you 
would know the hour of the Day, or the hour of the Night, 
that is full Sea, if it be the hour of the Day , then bring the 
Index of the Moon, tothe $, W. point , 1t of the Night, to 
the N. E- and there holding it (till , turne the Index of the - 
Sunne, witil you bring the 20 day of the Moones age right 
under her Index, and chen the Index ofthe Sunne, will ſhew 
in the Circle of 24 houres, 7 of the clock in the Morning, or 
7 of the clock at Night, if — ſer the Index of the Moon to 
the point N, E. then the Index of the Sunne will ſhew 7 of 
the clock in the afternoon, at which hour it 1s their full Sea 
when the Moon is 20 dayes old, which an{wereth the queſtj- 
on demanded. 

Note alwayes, that the Moon betwixt change and full, is e- 
yerto the Eaſtward of the Sunne, ftill ſeparating her ſelfe 
from the Sunne , unc1il (he be atthe full , butafcer the full, in 


regard ſhe hath now performed more degrees in her ſeparati- 


on then is contained ina Semi-circle,ſhe 1s gotten to the Weſt- 
ward off the Sunne , and now applyeth towards the Sunne a- 
gaine, until her change Day, which if you obſerye the Inſtru- 
mens, it doth plainely demonſtrate, 


Second Queſtion. 


He Moon being 16 dayes old, I demand at what hour it 
will be full Sea at 1/aymonth. | 

Tn this queſtion, firſt , conſider what Moon maketh full 

Sea in that Port , which by experience 1s ound to be Ealt and 

: F 2 Welt, 


. &Q 


e IN dopator. 
,” 

Weſt ; now therefore becaule the Moon 1s to the Welt-ward 
of the Sunne 3 and 1s before the Sunne , heing now 16 days 
old, you muſt bring the Index of the Moon to the point 
W. and there holding it, until you have turned the Index 
of the Sunne , and brought the 16 day of the Moons age right 
under her Index, and then the Indcy of the. Sunne will ſhew 
that it willde three quarters paſt 6 1n the Morning , when it 35 
tull Sea at that Port, the Moon deing 16 dayes 0d. 


Third Queſtion, 


He Moon being 16 dayes old , I demand at whit a clock 
it will be full Sca ar Dover in the Peers, 

In chis queſtion, you mult conſider what Moon maketh 
full Sea upon the change Day , which isfound to be N. and S. 
therefore I bring the Index of the Moon to the point N. and 
there hold it until I have brought the 16 day of the Moons age 
right under her Index , and then the Index of the Sunne will 
ſhew three quarters palt 12 a clock, which anſwereth the 
Queſtion, 


Fourth Queſtion, 


pc Moog 10 dayes old at what a clock is it full Sea atthe 

Ifland of Garxeſey. 

Here, ar this Jland, at N. by E, Moon upon the change 
Day , maketh full Sea; therefore turne the Index of the Moon 
to the point N, by E, then turne the: Index of the Sunne, un- 
til you have brought the 10 day under the Moons Index, and 
then the Index of the Sunne , will ſhew that at three quar- 
ers paſt cight of the Clock inthe morning it will be full Sea, 
Which anſwereth the Queſtion, 


Fifth 
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+ | Fifth Queſtion, 


F He Moon 26 daycsolh, at what a clock will jr be full 
Ser niider Bullome in Fra:ce. 
Inth's place, aN,E. by N. Moon upon the ciange day 


Ss Cid 
maketh full Sca; rthercfore N18 tne Moon to the povit Ne E. 
by N,, and thin tiurne the Sunrcs I::dex, until 26 be right wtt= 
d:r the Moons Index, and chen the Inacx of the Sumo will 
ſew, that a: three minutes pull 11 of che clock, it will oc tull 


Sa, 


Sixth Arr ſtion, 


He Moon 29 dayes oid at e Amſterdam , what hour nia- 
keth tull Seca, 

In this placea $, W, and N. E. Moon upon the change day 
maketh full Sea; thercfore bring the Moons Indcx to the 
point S. W, or N. E. and then bring the 2g day under her In= 
dex, and the Sunnes Index wall (hew, that it 1s full Seca at a 
quarter palt 2 ot: che clock,which an{wereth the Dueltion, 

Thus I conclude , for finding the flowing and t:-bbing in all 
parts, by the aid of this Inſtrument, and now I will in brict 
ſhew how to find the Moones age by Arithineticke, and how 
to account your Tides, as likewit:4to find the Prime Number, 
and the Epact , which are the principal matrers to find the 
Moons age, (and in ſhort) the Motion of the Moon, 


How to find the Prime Number, and what it 
proceedeth from, 


He Prime Number is the ſpace of x9 yerres , in which 
time the Moon performeth all her Motions with the 
ounne , at the expiration of which terme ſhe deginnerh a- 
gaine inthe ſame ſigne of the Zodiacke , that ſhe was 19 
yeares before, and alwayes finiſheth her whole courle yuUu 
UC 
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the Sunne, in that terme, which ſhe never exceedeth,, ſo that 
if T have a defire to know any thing concerning the Moons 
age, or her motions in the Heavens, that ſhe hath made ma- 
ny yeares paſt, or (tocome) onely by the help of Addition 
and Subtraction you may be reſolyed with as much certainty, 
as if it were any thing in picſent : but to proceed for the 
finding of this Number fo uſctu], you muſt alwayes take 
this courſe. In that year of cur Lord, which you would 
know what is the Prime Number, (adde one to) and then 
divide it by 199 and that which remaineth upon the divif.on, 
and commeth not into the quotient , 1s th? Nun:ber required; 
as for Example, in the year of our Loid, 1631, I demand, 
what is the Prime Number, now therctore if you adde one,to 
the aforeſaid year, and divide the of-ceme by 19 , there will 
rcmaine upon the diviſion , that commeth not into the quo- 
tient I7, which I fay is the Prime Number, and for this mat- 
ter being ſo caſie , T need nor ule more demonſtrations, onely 
youare to obſerye , when you find nothing remaining upon 
the diviſion , that is the laſt year of the Moons Reyolution; 
and therefore may conclude, that 19 1s the Prime tor that 
yeare, and you mult allo note , that the Prime alwaye s begin- 
neth in Jannary. 


How to find the Epatt, and what it proceedeth f rom. 
"7 He Epact is a Number that proceedeth from the difle- 


rence which is made jn the ſpace of one whole year, in 
accomprting the Moons term, and the Sunnes, for the So- 
lar year doth containe neerelt 365 dayes, 8 hours, 48 min. 
and the Lunar year doth containe after the rate of allow- 
ing her 30 dayes betwixt Change and Change, 360 dayes 
but 11 hours y and 16 minutes, which in the terme of each 
30 daycs mult be fruſtrated, becauſe 3o dayes, js {o much 
more then in truth js contained , Which 1n the terme of 12 
Atoneths , amounteth to 5 dayes, 15 hours,and 12 min.ard 
the Lunar year Wantcth of the So/ar, 5 dayes, E hou, 48 min. 
necerecſt 


T he Navigator. T; 


12creit,both which ſummes being added together , will make 
11 dayes ; and now to procced ; to find the Epact, do in this 
wiſe multiply the Prime Number for the year , by the diffe- 
rences of the Solar and Lunar yeares , which I have ſhewed 
ro be 11 dayes, and then div:de the product by 3o dayes, 
and chat which remaineth upon the diviſion, and commeth nor 
into the quotient 15 the EpaR ; as for Exainple , in the former 
yeare, 1631, where I ſhewed you to find the Prime Number, 
which appeared to be x7, Now therefore if you multiply 17, 


by 1x, it will make 187 , which being divided by 30, there 


will remaine upon the divifion , that commeth not into the 
quotient 7 , Which is the Epact for that ycare , and this is ſut- 
ficient to be expreſled info facila matter; onely you are c- 
ver to note, that the Epact beginneth in March, by thete 
examyles. I make 110 queſtion but you underliand the reator 
of che Prime, and Epact , as likewiſe how to find them in any 
year that you defiregbur in regard thoſe which arc unacquainted 
with Aricthmetick , are debarred fromthe way of thele two 
moſt neceſlary Numbers, I will make a ſmall Table for 45 
years yet to come, wherein any one ſhall molt facilly find the 
Prime and EpaRt, for any yeare that he ſhall defice , but inthe 
firſt place , I will ſhew the uſe and operation of theſe two 
Numbers, in finding the Moons age and the ſhitting of 


Tides, 
How to find the Moons Age, at any time, 


Sq ving attained to the finding of the Prime and Epact 

you may find the Moones age ar any time defired, in 
the mannery firſt, conſider the Monech and day ot the Moneth 
that you defireto find herage, and then reckon how many 
Moneths are contamed betwixt your preſent moneth , and 
the moneth of Adarch, including both thote Moneths,in your 
Number , then adde the Epadct for that year, and all thctc 


fkummes being add:d together, 15 the Moons age it it exceed, 
nor. 
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0t 39, which ifit doch you mult caſt away 10 fo often asyou 
cit, and then the remaining ts her age; as for Example, inthis 


preſent year of our 1634, the Prime Number 1s 1 , and the E- 


pact is 11, now I] demand, what age the Moon is of , the 
24:h, day of July, from Maich to July, is 5 moneths, (in- 
cluding voth Monechs) which being added to 24, the day of 
the Moneth maketh 29, and then adjoyne the EpacQt, it will 
11ke go, therefore calting away 3c, there will remaine 10, 
which is the age of the Moon, and antwererh the queſtion, 
Hyw to find when it i full Sea in any Port, 
Creek, or River, 


Aving ſhewed you formerly how to find the Prime, E- 
pa, and age of the Moon, at any time defired, you may 
proceed for the finding of full Sea in any place, in this man- 
azr ; firft,you mutt conſider, as a-tore is ſhewed , what point 


of the Compaſſe the Moon is upon, on her charge day, when 


it is full Sea in that Port z which you defire co know, and like- 


wiſe what hour 1s proper torthat point , which having confi- 
derd, as likewiſe, how old the Moon 1s , you may by Arith- 
metick intancly reſolve , the Moons age being multiplied, 
ty 4, and theoff-come divided by 5, adde the hour proper to 
the Point of the Compaſſe the Moon is upon , in her time of 
Change, it there remaine any thing upon the diviſion that 
commeth not 11to tne Quorticur, for every one that remaineth 
you muli add 12 minutes, {or 2, 24 minutes , for 3, 36 mi- 
nutes, for 4, 43 minut.s, and more then four you ſhall 
never have upon your divifion 3 by a few Examples, the man- 
ner of worke will appeare molt calie and plaine , which of 
purpoſe, I will now take tholz 6 queſtions, which formerly 
I did retolve by *q Inſirument, that the worke may appear 
more plaine and cErtaine , to thole which arc acquanmredand 
can work by chem voth,, and the truth of the Infiiument will 
be more plaine , by comparing borh rogether, as tor example, 


Fir 
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Firſt Queſtion. 


Tie Moon 20 dayes old , at what a Clocke it is full Sea at 
Loudon bridge. 

Here you mnſt conſider the point of the Compaſle that 
maketh full Sea upon the Change day, which is found to be 
S. W. andN. E. and the houre proper, to that point is 3, 
therefore I proceed and multiply 2o the Moones age, by 4, 
and it maketh 80 which 1 divide by 5, and there commeth 16 
into the quoticnt , which is houres , and nothing remaineth 
upon the diviſion ; therefore, I onely adde 3 to 16 and ie ma- 
keth 19 which becauſe ir exceedeth 12 I caſt away 12 as often 
as I can, and there remaineth 7 which is the time of full Sea and 
anſwereth the houre demanded , you muſt ever note, that if 
che generall ſumme excecd 12 you muſt take 13 ſo often as you 
can our of it, and the remainder will anſwer the 2ueſtion moſs 


certainly. . 
Second Queſtion. 
THe Moon is 16 dayes old,at what a clocke will it be full Sea 
at Waymouth. 

Here at this Port upon change day,an E,& W.Moon maketh 
full Sea, therefore you muſt multiply 16 the Moones age by 4 
and it will make 64 which being divided by 50 there commeth 
into the quotient 12 houres, and there remaineth upon the 
diviſion 4 which as hath been formerly ſhewed , ſignifieth 48 
minutes; therefore adjoyning thoſe 48 minutes unto 12 houres, 
itappeareth moſt plaine that at the afore-ſaid Port, it will be 
full Sea at 48 minutes paſte 12 of theclocke, which anſwereth 


the queſtion, 
Third Queſtion. 


T*i Moon being 10 dayes old, at what clocke is it full Sea a 


the Iſland of Garreſey. 
Here 


? 
: 


| | - 
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" Here at this Port v;on changeday, a N. by E. Moon ma- 
keth a full Sea, rhe-rfore 1 multiply 10 dayes being the 
Moones ag: by 4 2n{if maketh 40 which ſumme 1 Civide 
by 5 aid :nere com into the f<votient 8 houres , and 
nothing remain-th upon the diviion, therefore you muſt 
onely adjoyne the houre proper othe punt, and the queſtion 
is anſwered, which up>n this point of N. vy Z, 1s 12 houres, 
48 minutes; thereſore i omit the 12 houres, an onely adde tlic 
48 minutes, ſo that it appeareth at 3 of the clock , aad 43 min. 
paſt, ic will be fu!l Sea, in the aforc-ſaid Poirt. 


Fourth nu ſti;n. 


Tf Moon 16 dayes old at what a clocke is it full Sea at 
® Dover in the Peere. 

Inth.s place, aN.andS. M-3one, th:refore work as afore 
hath b:en ſhewed, and you will find it, at 40 minutes paſt 12 a 
clocke. 

Fifth Queſtion. 


if BG Moon 26 dayesold , at what a clock is it full Sea at 
Bulloynetn France. 
Anſwer, a N. E, by N. moon, therefore at 11 a clock and 
2 min- paſr. 


Sixth Queſtion, 


F fiemoon 29 dayesold, at what a clocke is it full Sea at 
eAmſterdam. Here a S. W.and N. E. moon, therefore at 
2.houres and 12 min. 

Here after followeth the Table forthe Prime and Epact, 
Calculated for 4o yeares yet to come from this preſent year 
1634 the Table is ſo plain, it cannot chuſe but be underſtood by 
any at the firſt ſight, TT YILN / 

0 
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Of the HMeoones HMetion , and the proportion of Time betwixt 
[ae and 1 ie. 


C] Avinp formerly ſhewed the ſeverall wayes how to find the 
LI xtgoncs age, fit, by the hc!pe of In{trumenet, andthen 
Arithmeticaily, by getting the Prime Nuinber , and Epa& , for 
che yeare of our Lord; having which , you ure able to find the 
t1me of full Sea in any Port you deſire; i will now ſhew you 
i11 briefe, the motions of the Moon: and the reaſon of the dit- 
ference oftime betwixt Tyde & Tyde che motions of the Moon 
are two-fold , firſt, a violent motion, which is from E. to W. 
cauſed through the Diurnal ſwifcneſle of ( Primmun mobile ) le- 
condly , a naturall motion, from W. to E. in which motion the 
moon doth require 27 dayes and 8 houres, to come to the ſame 
minute of the Zodiacke, from whence ſhe departed, but com- 
ming © the ſame Pricke where ſhe was in Conjunction with 
the Sunne laſt,ſhe doth not find him there apaine, in regard the 
Sunnes naturall motion is every day one depree or 60 minutes 
E which maketh ſo much difference, that the moon muſt per- 
forme two dayes, 4 houres, and 36 minutes neereſt more then 
hcr naturall motion, before ihecan fetch up the Sunne to come 
into conjunion wittrher,ſo that betwixt Change and Change, 
is 29 dayes 1 2 houres and ;6 minutes, by my account, but the 
Sea-man, doth allow juſt ;o dayes , berwixt change and 
change, inregard he will not be truubled with ſmall fractions 
of time, in his account of Tydes , which bringeth no great 
errour , therefore experience being my beſt auchority in this 
point, I will likewiſe give the ſame proporti:n, allowing the 
moone in every 24 hou:es to d'part from the Sunne 1 2 dc= 
orees, Or 48 minutes of time , which is untill her full Eaſt bre 
chen having pe formed in her naturall motion, above the 
quantity of a Semi-circle, ſlieis then rothe Welt, as reaſon 
exprefleth., Now if the moone move in 24 houres 48 minutes 


then in 12 howres, ſhe muſt move 24 minutes, and in 6 
G 2 | houres 
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houres 12 minutes, by this proportion, each houre ſhe moveth 
2 minutes,and as the diffcrence of time 1s, ſo is the difference of 
Tydes. 


A Table ſhewing the Prime and Epatt for 40 yeares 
yet to come. 


Yeare 
of the 
Lord.| * 


Yeare| Yeare| |. 
of our of our 3 - 
Lord. |* | | Lord. ]* 


pms | _ 
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| 1645 ! 
1646 
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1648 


1649 
| 1650 


I5/I5 | 
26]1659 7 
"4 1660 8 
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16564 
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IG52 
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Of the Globe, 


Feer that the young praQitioner of Navigation hath at- 
A tained to perfet knowledge of all the points of his Com- 

paſſe , and that heis well acquainted with the ſhifting of 
all manner of Tydes, the next principal! , reſteth moſt proper- 
lyupon the Terreſtial Globe, where all manner of diſtances 
areto be meaſured , which cannot be attained unto, without 
knowledge of the nature and quality of many ſeveral Circles 
Which girt the whole body,therefore I will briefely deline them, 
and ſhew reaſons in the matters of moſt Importance. 


of 
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Of the Ball of the Globe. 


P#, che Ball or round body in his upper ſuperficies, doth 
onely demonſtrate unto us the Hidrographicall deſcription 
of the Sea, and the Geographical deſcription of the Land, this 
Superficial knowledge , the weakelt Capacity diſcerneth at the 
firſc ſight, for by the deſcription of the Seas and Lands, it ap- 
peareth which is Sea, and which is Land, and then joyntly tv- 
cether make one round body is moſt evident. 

But this knowledge procecding not from reaſon, and the 
Rulesof Art, is as farre from perfeRion as the (Chas) vvas 
Lefore it pleaſed the Divine Creatour, to ſeparate the confuled 
mixture of the Elements into their proper places; for novv 
you behold a body ofan exact rouud forme, but are not able 
co meaſure any part of him , neither knovv hovy it is Situated, 
inreſpe& of the Spheares which tarne round about him, novy 
then it is moſt neceſſarie for us to ſet this Round body in his 
proper place, and then to divide him with Circles according 
to Art, whereby we may gaine the knovvledge of each ſeveral 
places, diſtance from each other, as Iikewiſe how they are (irua- 
ted, in reſpe& of the motions of che Sunne and Starres. 

Firſc , then I place the whole Globe, according to my con: 
ceived apprehenſion to be even Situated in the very Center , 
and that this whole Body in reſpe&t of the Heaven hathin 
all reſpe&ts , the ſame reſemblance that a ſmall point or pricke 
being the Center of a large Circle ( hath to his circumference,) 
the Globe being thus placed, it is moſt facill ro conceive that a 
perpendicular line falling from the Heavens: and running 
through the Globe or Center, to tie oppplice part of the 
Heavens , can be but intwo certaine points, which two points 
we terme or cal! the Poles of the V Vorld, expreſſed by the de- 
nominations, of Articke and Antarticke, and th: perpendi- 
cular, we call by the name of the Axeltree, becauſe upon 


the 
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the period of heir exrreames , we ſupp. fe the Spheares are tur- 
nicd about by the force of ( Primum nmvbile ) or tho firit mover, 
the Terre (hc! Globe being thus S.122ted in yore imagination , 
with this Axcliree running direG |} through lm, may now be 
et with his feveral Circles, where by event and iatallible 
concluiions, we are able by plain detonitrations to give all 
1120ncr of Giſtances, as likewiſe the content or the whole Cody, 


Of the F quinilial. 


JF He fiſt Circle, as the foundation for all thereſt which I 

will deſcribe upon the Terreitial Globe is the Equinoctial , 
Whicy muſt be ext:nded from Laſt to V Velt leaving both the a- 
fIre-mentioned Poles of one £qual diſtance , from all parts of 
ihe whole Circle, this EquinoCtial Circle is divided into 360 
dep. and importeth by h:s denomination his nature and quality, 
by ewodiſtin& operations; Firſt , in dividing the whole V Yorld 
into two equal parts, allowingthe one halfe of the Terreſtial 
Globe, ro appertaine unto the North or Articke Pole, and the 
other to the South or Antarticke Pole, Secondly , alwayes 
when the Sun by his yearly motion interſeeth the tquinoRial 
points, the dayes and nights are of one cqual length in all parts 
ofthe VVorld, and ſo the denomination of the word , is pro- 
bable to come from the Latin ( Equales dies & noftes,) and now 
the Globe being on:ly circled with the EquinoRial,the founda- 
tion of meaſuring is laid, but ſmall uſe can be dravyne from this 
foundation , untill we raiſe ſome other buildings vvhich vvill 
ſhevy his uſe by the eff. Rs. 


Of the Aeridian, 


& 5 He Terreſtial Globe having as yet but one one'y Circle, 
namely,the EquinoGiial, vvhich divideth the V Vorl1 in- 

to tvvo equal parts, I find it moſt convenient to deſcrii'e a- 
nother Circle ofthe ſame magnitude, though of a ſeveral na- 
rure 
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ture, namely the ſeiilian ths Circle ranneth directly North 


{ 


and Sou:h, even thr £1 the imagined poinrs which wee 
te:me the Poles, ac wnterfeRtea che [quinotia'l, at iighe 
Angles: fo the Gl:be is Quuircrcd inty foure equal parts, 
vhich the meatie ? capacity con wr clhuſe tut conce.ve, novy 
by the ayde of thele ewo Circ!:s, we are able ro meaſure all 
farts Or Poretons of all otter CirCics, fl,at ar2 Extended be - 
tWixt any two places upon” the Icrreitial Globe; as | kevite 
tk give the whole content of the cucuniference, inany k ad 
of meaſure that ſhall be required: The cer:ain. truth of vur 
meaſuring is grounded upon tiking the Alcitude or heiohe vi 
ſome known body lituated in the Heavens,for by ſuch an obfer- 
vation,we conclude an infallible certainty as by a ſhoit demon- 
fication ſhall appeare. 

As for Example, Suppoſe I am necrein Lender, a place well 
knowne by divers heedfull Obſervations, to be <irnared in 
the Latitude or breadth from tive Equinoct all 51 Degrees 3 2 
minutes Imagine, that I take any certain nuinber of any lort 
of meaſure , direfting my Courle dew South , un:i!l 1 find by 
the Statres or Sunne , that I have altered my Latitude or bredrh 
one Degree, which by experimen'2l Conclultons is fourd , 
muſe needs be lixty Engliſh Miles or tvverte Eng!:ſh 
Leagues , before I can have any fuch alteration: Novv then 
I conclude, it 1 muſt goe 60 Enpliſh miles or tyventie Leagues, 
due South , before the North-Starre will be one Degree lower 
thenie vvas ; Thatif [ vvere under the.Pole, vvhere I ſhould 
have the North - Starre in my Zenith, I muſt needs goe or 
Sayle 9o Degrees, before I come to bring the Equinoctial in 
my Zenith , and the Starre in my Horizon, for betyvixc the 
Pole and EquinoGial is a quadrat, or fuu:th part of aCirle 
as before Il have ſhevved- Novv .then by the Rule of ppor- 
tion, (orreaſon ) if one Degree of the Meridian require 20 
Leagues , or60 Miles, go of the ſame Degrees, vvill requie 
1800 Leagues, or 5400 Miles, vvhich is one quarter of the 
Globes circumference, and chen itis moſt apparent , that che 


whole Terreſtial Globe is but foure times as much, vyhich 
1s 
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is 7200 Engliſh Leagues, or 21690 Miles , and fo much is the 
whole circumference in the EquinoQial or Meridian, and now 
again, if one Degree containe 20 Leagues. or 60 miles , then 
7200 Leagues , or 21600 miles, will containe in the ſamepro- 
portion 36c Degrees , which is likewiſe the whole circumfe- 
rence of the Terreſtial Globe in Degrees , and the fourth part - 
of thoſe Degrees muſt needs be go Degrees, ſo that by this 
demonſtration, it appeareth there can be no doubt of the 
certainty of our meaſuring, Novy then, theſe tyve Circles of 
one magnitude , namely, the EquinoGtial and Meridian , 
being exactly divided into 360 equal parts or Dezrees, as yon 
ſhall ever find them upon the Terreltial Globe, maketh all kind 
of diſtances betwixt any places aſſigned , moſt facill to be mea- 
ſured, for if you take the diſtance of any tvvo places with your 
©4yadrant, vvhich is onely a thin plate of Brafſe , containing 
the exact fourth part of Degrees, either of the EquinoRial or 
Meridian , you vvill ſee what quantity of Degrees are contain- 
ed betvvixt them, which may ſoon bz turned either into 
Leagues or miles, by allowing for each Degree 20 Leagues 
or 60 miles as hath beene manifeſted before, theſe tvvo Cir- 
cles thus divided and deſcribed , and vvich certaine and infal- 
lible truch proved by the former demonſtration, is ſufficient to 
ſatisfie any man for the meaſuring of all ſorts of diſtances, upon 
the Terreſtial Globe, and the way of meaſuring is ſoplain, 
that it is not common ſence, ſhould find any difficulty ; but 
yet you muſt underſtand , that alchough I have mentioned bur 
one Meridian upon the Terreſtial Globe yet you ſhall finde 
divers Meridians deſcribed upon all Globes , yet but one that 
is praduated or divided into Degrees, which ſeiveth as well as 
if theg were all divided, for they are of one nature and quantity, 
and iMerſe& each other in the very points which wee call the 
om , and all of them cut the EquinoRiall a: right 
Angles, 
The Meridian thus deſcribed diſcovereth moſe evidently 
the faſeneiTe of the Cards or Plats, which are projected in 
Plano : 
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Plano : for there you ſhall finde divers Meridians likewiſe de-- 
ſcribed ( namely,all North and South lines ) with one gradua- 
ted Meridian as in the Globe , bur you will finde them all pa- 
railels to each other in all Laticudes or breadths, even to the. 
very Poles, where according to the Glove they ſhould inter- 
{c& each other ; fo that when the foundation 1s falle , you may 
well conſider , what dangerous errours thoſe runne into, which 
allow the Card or Plat, becauſe moit eafiz, molt excellent for 
Navigation. 

I have ſufficiently defined theſe two Circles , by the aid of 
which, as hath been expreſicd , all manner of diltances may be 
refolyed, Yet there remaineth divers Circ]. s which may be un- 
derſtood, or you will underſtand the nature and quality of the 
Glove bur 1n part. 


Of the Ecliptick, 


He Eclipticke is a Circle of the fame Magnitude of this 
Meridian ,. and inter{c@eth the EquinoCtiall at two cer- 

tain points , which divideth it into ewo equall parts, bur 

not at right Angles, as the Meridian z but with Acute or 
Sharp Angles, and fo the greateſt Arches of the Ecliptick,, 
cannot be dittant from the Equinoctiall above twenty three 
degrees, and thirty minutes , which 23 degrees, 20 min, is 
likewiſe the quantity of the Angle, which is ingendred by 
their interſetions ; the chiefeſt uſe of this Circle, is to de- 
monſtrate unto us the yearly motion of the Sunne, through th: 
ewelye Signes of the Zodiack ; This Circle 1s divided into 360 
degrees, ſhewing the daily motion of the Sunne , and theſe 
360 degrees are diltribut:d amongſt the 12 Signcs 1n a propor- 
tionable manner , namely, to each Signe thuty degrees, to 
that acco.ding to th? Suns daily declination , we are able 
to ſhew the degree and minute of the Ecliptick , where ſhee 
incerſeteth , which taketh his name according to the deno- 
minat49n of the Signe , by the knowledge of which , we con- 
clude the degrce and. minute of che Sunnes declination or di- 
ſtance. 
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{tance from the EquinoQtial , which 15 the chiefe direQer in 
finding how any place is ſcituated upon the Terreſtial Globe, 
in reſpeR either of the EquinoCtiall or Poles ; for though in a 
vulgar phraſe, it 15 commonly termed the Altitude or height of 
the place, where we obſerve the Sunne or Stars, with our Ge- 
om?trical Quadrate, Aitrolabe, Crofle-(taffe, or ſuch like Ma- 
thematical Inſtruments, Yer I fay, let the height of any body 
ſcituated in the Heavens (winch each one of the meaneſt Capa- 
city, 1s able at rhe firlt demonltration to reſolve) 1s of no conſe- 
quence to diſcoyer the Latitude or breadth of that place, either 
from the Pole or EquinoCtial, except you are able at time of ob- 
ſervation, to vive the true declination of the body which you 
obſerve,and then indeed you may conclude an infalible certain- 
ty,namely, how many degrees and minutes your place of being 
15 both from the EquinoCtaal and Poles, 


Of the Colures,. 


He Colures are onely two Meridians, which are, as it were, 
bounds or marks , ſhewing what degree of the Ecliptick 

the Sunne interſeteth , when ſhe makerth her greateſt North 
and South declination ; as likewiſe, where and in what Signe 
ſhe interſe&eth the EquinoCtial, where ſhe hath no declinati- 
on : Theſe interſ{eCtions of the Colures, plainly demonſtrateth 
umco us , the diviſion of the four quarters of each Yeare ; and 
when they begin and ſucceed each other, as namely, the Colure 
which interſeReth the EquinoCtial and Ecliptick, ( where they 
like wiſe interſe& each other ) is called the EquinoCtial Colure, 
and ſheweth that the Sunne hath no declination y from which 
interſetion, we have the denomination of two of rhe ſame 
Yeaily quarters ; for if the Sunne be 1n the laſt minute of Pif- 
ces, orentring into the firlt minute of «Aries, it iheweth the 
firlt our Spring , and that the Sunne hath paſſed that Equino- 
ctial Point, and 15 making her North declination, whole glo- 
rious preſence as much reviyeth both Man , Bealts, and Plants, 
Icipuatcd towards the Antartick Pole, as her abſence _ 
them 
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them droop towards the Antartick , and this interſeRion is 
ever neer the tenth day of CMarch : "bur if the Sunne be in the 
firlt minute of Lrbra , orthe laſt of Virgo, when ſhe interle- 
&eth the EquinoRtial , our Artick Pole 1 mour neth for the Suns 
enſuing abſence, and the Antartick rejoyceth for her approach- 
ing o preſence ; this Equinoctial point, ſheweth the beginning 
of our Winter, and their Summer , which are ſcituated & the 
South, or Anctartick , which cver happeneth near the 11 day 

September. 

The other Colurc, is call d the Solſticial Colure ; becauſe 
the Sun having now 'his greatelt declination, 1s not to be dif- 
cerned for two or three dayes , tohave any ſenfivle alteration : 
This Colure interſe&teth the Ecliptick in his greatelt Arches, 
on either fide of the EquinoCGtial, by which intciſeior's the 
rwo other quarters of our Yearare expreſſed ; as namely , if the 
Sue be in the laſt minute of Gemini, or entring intothe firſt 
minute of (axcer, it ſhewerh that the Sunne hath now her 
oreatelt North d-clination , and that now when ſhe inter{eCt- 
eth her greacelt Meridian at Noon » the hath the greateſt Al- 
titude above the Horizon, to all places fcicuared towards our 
Artick Pole, that is, poſſible for her to haye , which 1s the 
cauſe that now we have our longelt Dayes and hortel Nights, 
and now beginneth our Autumn or Harvelt , and thus interic- 
Ction happeneth eyer near the tenth day of Jane , but if the 
Sunne be 1n the Jaſt minute of Sagittarins, or entring into the 
tirlt minute of Capricorn, it ſheweth the Sunne ha th now her 
greacelt South deckinarion , and 1s of the leaſt Alticude above 
the Horizon, when ſhe mte:{cRech the Meridian at Noor, 
to all that are ' ſcituated rowards our Artick Pole, that ſhe ever 
poſſidk: may be ; which cautech our ſhortett Day and longef 
Night, that is,che dead of our W:ntcr, and the beginning of 
Aucumn or Harveſt, to all thote which are ſcituared towards 
the South or. Antartick Polc, this inter{eRion ever happenicth 
near the 12® day of D:cermber, 
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Of the Rombe. 


He Rombes or Courſes, are all Circles of the greateſt Mag- 

nitude , oncly whenthe Equinoctaal is in your Zenith, bur 
if otherwiſe , then I lay they are Circles, bearing proportion 
With the Parallel where you are , as this plain and catie demon- 
ſtration will manifeſt. 

Suppole that according to heedfull obſervation, our place 
of being were right under the EquinocCtial Line , and that 
then we ſnould take any notice onely of the 32 points of our 
Compaſle , according to each ſeyeral Rombe of E, and W and 
then doe but conſider that our placc of being is in the yery 
interſeRion of the Geographical EquinoCtial ; which is de- 
ſcribed upon all Terreltial Globes , reaſon reſolyeth the mat- 
ter, foras that Circle of the greateſt Magnitnde , is produced 
through the extream extenſion of E. and W. fo the Rombe of 
Eaſt and Weſt ſhewed by the Compaſle, mutt needs according 
to his greatelt exrention , be of the tame Magnitude, and then 
likewiſe, if you obſerve your N.andS, Rombe, you will 
with the like facility perceive, that it interſecteth the Equi- 
noCtial, or your E, and W. Rombe ar right Angles,aud there- 
fore in that place , muſt be a Circle according to his greateſt 
extream of the ſame Magnitude with the Meridian : And 
then it followeth- molt plaine , that all the other Rombes 
running through the aforeſaid Interſction , mult now be 
Circles of the greateſt Magnitude in their extreame exten 
£10ns, 

Bur if you obſeryc the Rombes by your Compaſle in any 
Parallel or Latitude, there will appeare but one Rombe or 
Coutſe that will be a Circle of the greateſt Magnitude, namely, 
your N, andS. Courſe, which is alwayes your true Meridian 
( it the Compaſle have no yariation) and therefore according 
ro his extream extention , is a Circle of the greateſt Magui- 
tude ; But now your E, aud W. Rombe will not hold propor- 
tion with the Meridian , becaulc all Parallcls are lefle then the 
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The Navigator. 43 
EquinoQRial, and therefore now all che reſt of your Coutſes 
or Rumbes beſides your -N, and S. courſe, are Circles accord- 
ing to their greateſt extreams of a leſſer Magnitude ; as for 
Example, ſuppoſe we are in the Latitude or Pa: allcl of ſixty 
degrees from the EquinoCtia!, and now obſerve the E. and 
W. and N, and $, Rombes by your Compaſle , we (hall finde 
they interſect cach other at right Angles, but we muſt not con- 
clude as before , that according to their extream extentions, 
they are both Circl:s ot che greatelt Magnitude ; for here in 
this place, the Globe plainly demonſtrateth unto us , that the 
Eaſt and Weſt Rombe or Parallel in his greateſt extream , is 
but halfe ſo bigge as the EquinoRiall ; therefore all the reſt of 
the Rombes or Courles, except the N, and S, Rombe , mult 
hold the ſame proportion. I would have the Practitioner of 
Navigation to diſcuſle molt diligently upon the aforcſaid de- 
monſtrations, which are molt eafie , and will prove molt ex- 
cellent for producing the reall truch of many matters in 
Navigation , as by diyers future concluhions will be ma- 
neſted, 


Of the Tropicks, 


Tz” ewo Circles are of one Magnitude , and are Paral- 
lels ro the EquinoRial, interſe&ing the Sollticial Colure, 
at the Laticude or breadth of 23 degrees 3o minures , and theſe 
two iCirclcs repreſent the utmolt bounds of the Sunnes de- 
clination, on cither (ide the Line, and are Touch-lines to the 
great Arches of the Ecliptick in two certain Signes, from 
whence they take their ſeyeral denominations , namely, our 
Northern Tropick, toucheth the Ecliprick in the fult mi- 
nute of ({ancery and therefore is called the Tropick of Canr- 
cer, ard the Southern Tropick toncheth the Ecliptick in the 
firſt minute of Capricorn, and is likewiſe called the 
Tropicke of Capricorne , betweene theſe rwo Tropicks, 
and under the EquinoQial , round about the whole circumfe- 
rence of the terreltiall Globe from Ealt co Welt , 1s ſcituated 


that Zone which formerly hath been termed ( Torrida Zona ) 
| or 
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44 ve Navigator. 
or the burning Zone , For in any place betwixt the two Tro” 
picks, or within 23 degrees 30 minutes of the EquinoQa)z 
you ſhall have the Sunne twice each yeare in our Zenith or 
Perpendicular , right over your head , at which time it hath 
been the opinion of many great Philoſophers, that the power- 
ful influence of the Sunnes bright beaines being extended right 
dowir-wards, the heate occahioned by their re-verberation 
was in-{ufferatl2, which indeed according to humane rea- 
ſon doth appcare very probable , and I am {till of their opini- 
ons, though I have beene divers times for many Moneths 
together, fayling within the Torrid Zone, in molt tempe- 
rate weather, when the Sunne hath been according to our 
Courſe conitartly right over our heads, or very near our Zenith 
point, - 
But this temperateneſle is occalioned by a Super-natural 
operation , which the Divine Creatour in his great Proyi- 
dence hath provided as a remedy to qualifie the parching 
heat of the Sunne-beames, namely, a certain breeſc or gale 
of winde , which ever bloweth betwixt the North and Eati in 
thoſe parts, And it is worthy of obſervation to behold the 
great goodnefle of our Maker, that hath appointed this re- 
medic daily to rife with the Suze , whole powerfull beamcs 
would ſo much annoy the Inhabitants : and ever as the Sunye 
rilech above the Horizon by degrees, untiJl ſhe come to her 
Meridian or greateſt Altitude , fo che brecle of winde cometh 
by degrees , ever, encreafivg ard blowing more treſhly as 
the Swunne riteth ; fothat when the Surne 15 at higheſt , the 
breelc ever bloweth mott freſhly , and {o decreaſeth again , as 
the Sunne groweth lower, untill ſhe be ſer under the Hc- 
rizon, and chen the brecſe is hkewiſe done. And now yield- 
cth as much benefit to Mortall man by ceafing to blow an the 
Night, as 1edid profit himin qualifying the heat of the Day : 
For if it ſhould tlow as frethly 1m the Night time, as 1t doth * 
in the hear of the Day, when the powerfull beames of the 
Senne 1s qualified , 1t appeareth in common reaſon, that it the 
Stunng were wholly ablſenty and that the cool wande ſhould (till 
£01- 
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continue , the Tnhabitants would be very ſenſible of ſuch a ſud- 
daine akeration, and feele it moſt extreame cold , and fo 
would breed a great diltemperature in their bodies ; but the 
oenera] calmes in the Night, when the Sunne is wholly ab- 
{:nt, an{werceth a proportionable temper, And ſo we muſt on- 
ly praiſc our Maker tor his benefits, and not ſtrive to render 
reaſon for ſyper-natural matters, onely wee may preſume 1n 
way of compariſon , that as it hath pleaſcd the grear G OD 
to provide remedy beyond our realon, for the parching heat, 
that he hath likewite provided ſome ſuper-natural means , for 
( Frigida Zona ) or the Frozen Zone, that it may be Inha- 
bired (as I make no quettion but it is ) alchough in our reaſon 
the influence of the Syxmesbeames, are of fo tmall power in 
the Regions {cituated near unto either of the Poles , that they 
can yicld little comfort , either to Man , Beaſts, or Plants; 
and again , the Se eyer being ablent and neyer ſcen above 
their Horizon, at either of the Poles, for ſixe moneths toge- 
ther , when the EquinoQaall is betwixt them, and the diftance 
where ſhe maketh her motion , which exceedeth above a Qua» 
drat or Quarter ofthe Meridian, and therefore not to be difcer- | 
ned, YetI fay forall this, ic may be Inhabitable, as no que- 
{tion but future times will dilcoyer both it and greater matters, 
that as yet remain wrapt in obſcure clouds necr unto the Poles, 


Of the Parallels. 


Pon the Terreſtiall Globe there may be deſcribed infi- 

nite Circles from Eaſt to V Velt , berwixt the EquinoCti- 

al and Poles which will be Parallels to each other, but no 
Circles deſcribed from North to South can be Parallels , be- 
cauſe their Meridians Interfe&t each other in the points, 
tearmed the Poles ; theſe para)le} Circles deſcribed trom Ealt 
to V'VeR, have all of them! one Cearer troin whence they are 
deſcribed, namely,the Poles, and from that Center there can 
be but one Curcle deſcribed of the fame magnitude with the 
Meridian, 


4 
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Meridian which 1s the EquinoQtial, all other Circular Paraſ- 
lels are of lefle Magnitude, cver decreaſing as they are deſcri- 
bed neerer to either of the Polcs : ſo that at the Laittude of 
ſaty Degrees , that circular Parallel is but halfe fo bigge as the 
Equinottial, and ciccular Parallel fcituated neerer ; the Poles 
| are fi] of lefle Magnitude untill you come to the very Center 
f or Pole, where it 1s not capable of any thing, being onely a 
i point. 

The want of due conſideration , what proportion each ſe- 
veral Parallel , in cach feycral Latitude beareth in reſpect e1- 
| ther of the EquinoRtial or Meridian, 15s the cauſe the Naviga- 
cors of thete dayes produce ſucn Jame and 1mperf:E& Concluli- 
ons, as many times by experience I have found , that in run- 
ning cight or nine hundred Leagues , and raifing the Pole nor 
above 12 Degrees, the chicfe men in general] which were 111 
our Ship hayc been ſhozr 1n the true Longitude, when we were 
inthe height or Latitude of the place near npon two hundred 
4 Leagues , which Errour I plainly Demonſtrated , procceded 
4 enely for want of knowledge of the proportions of each (cyeral 
| Parallel] ; bur becauſe thoſe proportions were Leyond their 
Capacities to finde out, they would have all concluded, we 
| had made more way with the Ship then was accompred of, and 
j ſo would haye cloaked a molt grotſe Erronr with a general mi- 


| 
a} ſtake : Bur my reckoning being difizrent from them all, and 
| & pointing with the truth , 1 would not alow of their Concluſi- 
(Hl ons ; but by plain Demonſtration mott eatie for any of then 
ilf to conccive, I ſhewed the falſencile of all Cards 1n plans : 


4 ( which have all equall Degrees in the Meridian ) and what 
4 lame Concluſions mult be expected from thole which in long 
jo! Voyages pur their truſt in them ; The Demonſtration which I 
produced was taken out of that worthy Author, Mr. 7 dward 
Wright , who hath ſo excelently corrected and dereRted the 

Errours of Navigation, 
Suppoſe two Ships ſayling right under the EquinoQtall 
Line, and it were certainly known, that they were Eaſt and 
Welt trom cach other the exaft quantity of i eo Leagues , I 
demand, 
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demand if thoſe two: Ships ſhould now faule both of them due 
North untill the Pole were elevated 66 degrees, how many 
Leagues would theſe two Ships be from cach other 2 

According to your Cards in Plawo, which maketh all Mert- 
dians to be Parallels , and a!l Parallels of the ſame Magnitude 
with the EquinoRial , apply your Compaſſes, and you will 
findeeven 100 Leagues, the ſame diſtance as at the EquinoRi- 
all, then which there is nothing more contrary to truth ; For 
all Meridians according to the Sphearical body of the Globe, 
mult interſecting the Equinotaal atright Angles , and diftanc 
trom cach other at thoſe two InterſeAions 100 Leagues, muſt 
needs at the Latitude of -P degrees where the Circular Paral- 
lel is but halte the Magnitude ofthe EquinoQial]: and ſo to con- 
clude with truth , thote rwo Ships are now bn fifty Leagues di- 
{tant from each other, The due proportion that all Parallels 
have to the EquinoRtiial and Meridian in all Latitudes js too 
curious a worke for many men to perform;yet for the loye w* I 
bearc in general co all the practizers of this Art, I have with 
the expence of a great deal of pains already calculated rwo ſmall 
Tables which will appear in the enfuing worke , whereby the 
meaneſt Mariner ſhall be able at firſt ſight to reſolve the pro- 
portion of. all Parallels, in refpe& of the EquinoRial and 
Meridianzas likewiſe the differences of their Longitudes both in 
Leagues) Miles, and Paces : Thus much of the Terreltial Globe, 
with all manner of Circles deſcribed upon him , which if they 
be judicially obſerved, is as much as is poſsible to be demonſira= 
no ; and will ſufficiently fatisfic any reaſonable capacity for the 
full nnderſtanding of the whole Terreſtial Globe in all his par- 
ticular Circles of leyeral qualities, 
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Of Latitude. 


T Atitude importeth as much .as .breadch , being alwayes 
Phra, oadous, of the Meridian, whichus contained betwixt 

two Parallels, the EquinoCal being ever one , and your 
point being the other ; for 1f a Parallel were extended from the 
point of your being untu}l it made a whole Cucle,, .and joyn- 
cd again in your firſt point, you might runne all che degires 
of that Circles Longitude untill. you arrive again art the fult 
point : And neyer alter one minute of your firlt Latitude. 


Of finding the Latitude, 


Feer thie Practitioner of Navigation , hath throughly un- 
derſtood.all the Principles , which are afore-mentioned, 

I hold it convenient that he ſhould now uſc his endea- 

your to take the Altitude of bodies {cituated in the Heayens, as 
( Sunne and Starres) by which Alcitudes he ſhall molt facilly 
finde the Latitude or Lcadth which he is in, forthe handling 
of your Geometrical Quadra, Aftrolabe, Croſle-ſtafte, or ſuch 
like Inftruments , in'time of obſeryatiomnis fo facil}, thatat the 
firlt ſight common ſenfe cannot but conceave it ; therefore ] 
will of purpoſe- oimit that matter, ,, and procecd tothe manuer 
of worke after the Altitude 1s gained, Now then to-.attain 
this Latitude or portion of the. Meridian contained betwixt 
your Parallel and the EquinoGtial, you mult be. yery circum- 
ſpc& in obſerving theſe three things : Farlt, the Altitude of 
the Sunne according to the fide of the Angle given by your 
Geometrical Inſtrument : Secondly, that you know the de- 
clination of the Sunne for that day , when he interſeReth the 
Meridian : Thirdly , that you have a ſpeciall care to conlider 
the ſcituation of your Zenith point, in regard of the body ob- 
terved ( of which point) it mult alwayecs ( if you have Lati- 
tude ) be found in one of theſe three reſpects ; Firlt , either 
the Suane 15 betwixt your Zenith , and the Equinoctaal , or 
clic 


"hho Rormirg / Of s 49 


elſe the EquinoQRial is betwixt the Sunne and your Zenith 3 or 
Thirdly , your Zenith is berwixt the Sunne and the Equino= 
Rial, Now theſe three different ſcituations of your Zeniths 
maketh three {everall ſorts of working to finde the. Laticude , 
atter you haye obſerved the Alticyde , which by Examples of 
each leveral ſcituation I will here make plain, with the manner, 
of woxke, very eafic to be underltood by the meaneſt Capacity, 
if he will buc cake ſome ſmall paines to conceive the reaſon of 
the worke produced by Zenith. diltance and declination rightly 


applyed. 
Firſt Dueſtion® 


I D:ma nd, haw I ſhall give the Latitude here. at London 
the r1th day of Fare , according to the Altitude of the Sun 
obſerved, * | 
Here I conſider by my Ephemerides, or by the common 
Tables calculated , that the Sunnie hath to day 23 degrees, 30 
minutesNorth deelination, when he is due South, or upon her 
Meridian. ; 
Then I confider' the ſcituation'of my Zenith point, and I 
finde that the Sun is betwixt it and'the EquinoRial. 
Wherefore now I take my Geometrical Inſtrument ,- when 
I finde the Sunne almoſt South , or upon his Meridian , and 
continue obſerving untill I have him at the greatelt Altitude ; 
which here admit 1 finde, is 61 degrees, 58 minutes, which 
Alcitude I ſubſtract from go degrees, oe minutes, and have re- 
maining 2+ degrees, two min. nag I conc]ude , that is 
the diſtance of che Sunne to day from my Zenith point, And 
in regard I finde the Sunne bath co day North declination, and 
that iny Zenith point is ſcituated, containing the Sun berwixt 
it and the EquinoQaal, 1 joyne my declination and my Ze- 
nith diftance from the Sun into one ſumme , which I fay is the 
true Latitude or breadth of London from the Equinottial, 
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HManner of worke, 
deg. min. 


'T- He quantity of your Quadrat, is alwayes 9g90—00 
; * The Altitude found by obſervation to day, is 61— 58 
Which Alt. ſubrr, the remainer jsthe Zenith diſtance, 28—0 2 
Declination of the Sunne to day, is 23—30 


Web being joyned tothe Zenith diſtance, the Lat. is 51—32 


This Rule holdeth in all Laticudes of like ſcituation, and ſer- 
yeth for eyer in this Latitude and all others that are morc Notr- 
therly then 2 3 deg. 3o myp. provided the Sun have North de- 
clination when you obſerve hjs Altitude, 

Now you may very eakly conceive by this queſtion , that 
you have to day the greateſt Altitude of the Sunne that you can 
poſſibly have in this Latitude of 5 1 degrees 32 minutes,becauſe 
the Sunne to day is inthe Tropick of Cancer, and hath madc 
her greateſt North declination , which 1s 23 degrees 4o min, 
ſo the Sunne is but 28 degrees 2 minutes diſtant from your Ze- 
nith point , which if you ſubſtraQt from 90 deg. oo minutes, 
the diltance of your Zenith fromthe Horizon, the Suns Alci- 
tude appeareth to be 61 deg, 58 min. higher then which you 
ſhall never finde her, here at London. 


Second Dneftion. 


I Demand, how Tſhall eive the Latitude here at London the 
ewelfth day of December z according to the Altitude ob- 
ſerved, M 

Firſt, I confider the Suns declination for the day, and finde 
it 23 deg, 30 min, to the South-ward of the Equinoctial. 

Secondly, 1 conſider the ſcituation.of my Zenith poiar, and 
finde the-EquinoQtial is betwixt the Sun and my Zenith,becauſe 
the Sun hath South declination, and my place of being 15 to-the 
North-ward of the Line, | 

Wherefore now I take the Meridian Altitude with my Geo- 

radon metrical 
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metrical Inftrament as afore , which admit I finde to be 14 
deg. 58 minutes, Which I ſubtraRt from go deg. 00 min, the 
whole Quadrat, and there reſteth 75 deg, 2 min, which I 
fay-18 the diltance of the Sunne from my Zenith * And now 
becaule the Sunne hath 23 deg. 3o minutes South declination, 
I ſubtract it from my Zenith dittance, 75 deg, 2 minutes, and 
there relteth 51 d:g. 32 min. 'which I conclude is the Latitude 
delired, 


© Manner of Workg, 


deg. min. 
'T H* whole quantity of your Quadrat, is always g0——00 
The Altitude found by obſervation, 1s 14—— 58S 
The Zenith diftance is, J5—02 
T he declination of che Sun is © *' © 259—30 


Weh being ſubrr,from the Zenith diſtance,the Lat.is 51——32z 


By this queſtion, ir appearceth plain that the Meridiona Al- 
ki of the Sunne to day being 14 degrees 58 min, is the fealt | 
that is-poſible for you to have in this Latitude , becauſethe 
Surne ts day is in the Tropick of Capricorn, and hath made 
her greate(t South declination , which is 23 degrees , 30 
minures, . Es 
Take this brief Rule for all places, having your Zenith fct- 
tuated as afore, that if the Sunne hath South Declination, you 
ſubtract the declination from your Zenith diſtance, and the re- 
mainer.is the Latitude : Bur if the Sunne have North declina- 
tion, joyn the declination from-your Zenith diltance , and the 
pradud 1s the Latitude detired, | 
 - Thus baye you the way to finde the Latitude according to 
the ſcituation of two of the three Zenighs, by obſervation of 
the Sunnes Meridional Altitude, Now for the third , you 
may conceiyc jt can never happen , but when your being 1s 
berwixt one of the Tropicks and the EquinoCtaal ; for except 
you are Within 23 degices, 30-min, of the Line, it is impoſſible 
t have your Zentth berwixt the Sun and the EquinoQtal x but: 
finding; 
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finding your Zemith ſo ſeituated, you mult proceed to finde the 
Laticude of the place by the Altitude oþbleryed, in this manner ; 
ſubliradt your Zenith difance from. the declination of the Sun 
that day, andthe remainer is the Latitude or breadthifrom the 
EquinoGial defired. | 


Third Qaeſtion. 


JP<mand, how I ſhall give the Latitude of Sr, hriſtophers 

Iſland the 1 2th day of fe according to the Altitude of the 
Sun obſerved, 

Firlt, feek the-declination of the Sunne for that. day, and you 
will finde.it 23 degrees, 3o min, to the North-wards of the 

Then eonfider the ſcituatien of your Zenith Point , which, 
will appear to be betwixt the Sunne and the EquinoRtiial, Now 
take your Geometrical Inſtrument , and obſerve the Suns Al- 
titude which admit., you fande him upon the Meridian of 
$4 degrees 09, min, aboye the Horizen, which T.ſubrraQt, our 
of 90 degrees, oo min.and finde the Sun diflant from'my : Z- 
»th, 6 deg. o min, Therefore now according to the Rule, ſub-: 
tract 6 degrees © min. from 23 deg, 3o min, the declination of 
the Sunne that day , and the Latitude or breadth that St. (hri- 
fophers is from the EquinoQtial remaineth,, which 1517 deg. 
3G MiNs.,, Fit, Fe 4 


Aanner of Works. 


deg, min 
'T H* whole quantity of your Quadrat, is | go=—o0D 
©” The Altitude found by obſervation, is ''  84-—00 
The Zenith diltance, is ' - G$=—'09 
The declination of the Sun, is 22—--20 


The Zenith diſtance ſubrr, from the declination Lat. 179—--30 


Having the Sunne or Perpendicular in any place found by 
obſervation , the, declination of the Sunne is the Latitude - 
2 | a A 
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the place ; Bur if when you have the Sunne in your Zenith 
Point , your Ephemerides 'or calculated Tables giveth no de- 
clination, then conclude, that the EquinoRtial Circle runneth 
thraughyour Zemirh Pome and that you are-in no Latitude or 
breadth from the EquinoRtia), becaufe you are jult under it. 


The reaſon of taking Altituaes, | 


Aving ſheweg the manner of working your obſeryations 
of the Sunne; howloever your Zonuh point 1s fcituated, 
whereby -you may come to the-true knowledge of your 
Latitude or breadth from the Equinoctial and Poles, it now 
reſteth, that I ſhould ſhew reaſon tor that which is produced 
by the operation of your 'Geometrical Inftrments ; therefore 
you muſt 1n the farlt place gonceive the Nature and quality of 
your Inſtrument, with-Which you obſerye, or take theAlti- 
trade, Know then that all manner of Inttraments, of whayform 
ſocyer projected, as Croll-ſtaves, Back-tlaves, Quadrats}, A- 
ſtrolabes, &c, are all of them according to Geometrical meaſu- 
ring the exact fourth part of a Circle containing go hy 00 


nin. and reſolving by their Angles the ſame thing that the Pua- 
drat and Altrolabe doth with their Arches. Now then if we 
define the Nature of obſervation by the Geometrical Argh, the 
reaſon of all obſervations of Altitudes taken with any kid of 
_ Inſtrument, will be explained. 
Firſt then, 2uadrant henifierh a Squaxe and Arcuſle,a;por- 
tron ar part ot a'Circk ; which it it be wept ja Square or c- 
qual Paralelograms, one'foot of your Compaſles (neg in 
any of his mrerſections, and the other. extended the lengrh pf 
either his ſides, making that thitance his Seme-diameter. , .the 
Arch is as great as poflivle tay be contained-zn luch a $quaxe 3 
Anda tubrcnding' fide or' baſe being drawa from the expream 
interſections of the/Arch with the (idgs, will, make;rhe ;Square 
__ to two Righ:-angled Tſoſcheles , as this Figure repre- 
cntern, | | 
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The Figere. 
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Now then it 3s plain that the Right-argle of 1ſoſcheles is 
alwayes equall to his fu/b-tending Side 01 Baſe, which here you 
ſee interſecteth the Arch, andthe two containing ſides at two 
places, and maketh his two Acute or ſhaip Angles, equall 
45 apiece , ſo you ſeethe Arch is equallro the Right-avgle, 
and the two Acute Angles will make another Arch of like 


moon » Which being adjoyned , 15 an exact Sexmi-circle, fo 
"then 


It reſteth, that the Quadiant vſcd in obſervation , is the 
greateſt Arch of a Circle that is poſsible to be deſc1jbed 
within an equal ParaleJcgr2m, which w1ll alwzycs Le the 
exact fourth part, if your Patalelogram bee withcur fou!r. and 


therefore 


YC Cx DIC ALL of F 
therefore is very properly called a Quadrans, Therefore now 
linding that my Geometricall Arch , which I obſerve withall 


is equall to the Right-angle of //oſcheles it may moſt ealily 
draw theſe Imaginations into your mind, 


Firſt, 


Hat in what place ſoever you are either on ſhoare or at 

Sea , that the point which you reſt upon is the Center of 
a Semi-circle, and the oppoſite point in the Heavens is your 
Zenith, from whence if a Perpendicular line were tet fall , it 
would be the Semi-diameter of the Semi-circle. 


Secondly, 


Hat being thus in the Center with your Zenith Perpendicu- 
lar, you can turne no way , but if you obſerve your viſuall 
Line to the Horizon,and remember your Zeni.h Perpendicular 
the Arch of the Heavens contained is equall co your Geometci- 
call Arch projeQed, 
Thirdly, 


Hat there is nothing contained within your Horizontall 
Circle, whether it be in the Heavens, or ariſe from your 
Superficies , except onely your Zenith Point, but your viſuall 
Line will ſhew that it is a part or portion ofthe contained 
Arch- 
Fourthly, 


T Hat all viſuall Lines except your Zenith and Horizon, inter- 
ſeReth an Accute or Sharpe Angle with your place of being 


or Center. 
Fiſtly, 
Hat this Accute or ſharpe Angle being once knowney 
which your viſuall line maketh with any body obſerved, - 
and that you ſuppoſe a Perpendicular line to fall from the in- 


cerſ. &zon of che body ( and viſuall Line ) to the Superficies 
K where- 
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W herein you are, that perpendicular is the Altitude of the body, 
and will interſe& your Hot1zontall viſuall line, at a right 
Anole, and the viſua! line at the body with an Acute or ſharpe 
Angle, which is alwayes in the quantity as muuh as the knowne 
Acute wanteth of go deg. comin. and isthe exact diſtance of 
the body oblerved from your Zenith Point, 


S:xtly, 


Ixtly and laſtly, you may now plainly perceive, that I can ob- 

ſerve the Altitude of no viſuall body with any - Geometricall 
I2ftrument,bur if you oblerve the former reaſons you will have 
a Rivhe Angled Triangle given with all his Angles knowae : 
becauſe your Infirument will give the viſuall Acute Angle 
from your Cenrer to the body, aud then the other Acute in his 
complement or ſo much as it wanteth of go deg. oo min. ( and 
the third is alvvays a Right-angle ) ſo tha: if anexperc Artiſt 
ſhould demand a reaſon of your obſervation, you may anſvver 
him , that you are to reſolve a right-angled Scalenym ; except 
you find a Zenith Altitude , and then you ſhall have a Right- 
angled Iſoſcheles. 


Zenith. 


Z 


Horizon _ Center. " Haorizime 
| This 
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This Figure ſheweth all p'aine if well obſerved , which be- 
fore was but imagined: and it you confider ita ri;ht , and ac- 
cording to my intent yeu may proceed and take your obſerva- 
tions ( not as commonly they are taken) but according to an 
Artiſt, knowing what you have done, 


$$323221-2922229 


Of the Plain-Card. 


Fcer all the afore-mention:d matters of Navigation are 
fully underſtood by the Indultcious P:aRitioner, the 
Plain - Card wou!d moſt willingly produce [ is operati- 

ons. but in regard his Lineaments will not anſwer the reallcruth 
in the protecution of long Voyages, I would not have your 
expectations ftultrated with relying over-much upon his con- 
cluiions ; for there are many facill and farre better wayes of ac- 
compting all manner of Courſes and T raverſes, by the ayd of 
Arichmetick and the application of one ot the greateſt Circles 
deſcribed upon che Sphearicall body of the Terreſtiall Globe, 
which hereafcer in thc enſuing work will be manifeſted ; Yet I 
would not have any man miſtake my meaning, and conceive 
that I utterly condemae all Charts in P/awo,as Inſtruments of no 
conſequence, for inall ſhoxt Voyages I doe allow of them, yea, 
and highly approve of them, as the moſt excellent DireRors, As 
here in the Sleeve or Channel| betwixt the Weſt Countrey and 
France, there is no like Inſtiumeat as the Channell Chart of the . 
largeſt graduation, and likewiſe inthe /r;/ Seas, & ſo upon the 
Coaſt ot Flanders, and in generall, in all In-lets, Straights , and 
Channels ( provided )that the Rydrographical deſcriptions of 
the Seas, aud the Geopraphical of the Lands , have been laid 
downe by an experienced Arcilt , but if they have any larger ex- 
rentivns, 1 mult ingeniouſly confcfle, 1 ſhall little or nothing at 
all regard their direRtioi1s, becauſe it cannot appeare any thing 
difficulc for the meaneſt Marriner to conceive , that according 
| xk 2 of 
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tothe Meridians deſcribed upon all Terreſtiall Globes, the 
Paine Chart will be found to be moſt intolerably falſe, for ac- 
cording tothe Globe , all Meridians will interſeR each other at 
the very points,which we terme the Poles,but the plain-Charts 
make them all to be paralels in all Latitudes , then which no- 
thing is more falſe, and again, all the degrees of Longitude are 
falſe in all Laticudes , except right under the EquinoRtial, be- 
cauſe the Meridians and Parallels hold not their proportions 
aS they ought to doe, and therefore it muſt needs be, that all 
Courſes or Robes will taile in their direRtions. And ſo all his 
Lineaments will be found lame,increaſing to greateſt Errours as 
you are farre Northerly or Southerly , and therefore may not 
be over-much followed, if you will have your concluſions 
c:own'd with credit. As for the manner of uſing your Chan 
nel-Chart is ſo tacil! , that at the firfe demonſtration commgn 
ſence will diſcover all his Lineaments and uſes. Therefore I will 
ſfavethe Labour of defining him in particular , referring you to 
any Channell-Chart that is well deſcribed, whereby you cannot 
be long inconceiving all his parts in genzrall. 


Of the diſtance of Places. 


To Sayle the moſe direRt Courſe betwixt any two Places 
Aſhgned , and to diſcover the moſt compendious or ſhor - 

teſt diſtance in Degrees, Leagues, and Miles or any other 
kind of Meaſure that ſhall be deſired, will require ſome better 
knowledge then the uſe of the plaine Chart , with his ( Paral- 
lel Meridians ) and in »1! Parallels equall Degrees of Longi- 
tude and Latitude : For {urely the intelligent Artiſt, cannot 
be ſo ſtupid as that he ſhould take the dilrance diſcovered by 
ſuch and Inſtrument , and conclude that it produceth the reall 
truth , for the afo:e-mentioned reaſons will ſuſhciently fſariſ- 
fie, that no ſuch matter may be expected in any great Ciiran- 
ces : Yet I know there is many will labour much to prove the 
plaine Chart moſt infallible and certaine in his _ 
gc 
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but their many lame coucluſions I dare affirme , doth ſccretly 
checke moſt of them in their conſcience , eſpecially if the 
courſe have not Elevated or depreſt the !'oles over-faſt : bur 
that the Longitude hath had a farre larger proportion then 
the Laticude , as in many ſcverall long Voyazves I have 
ſeen the experience and proofe of their reckonings , which 
have wholly kept them according to their Plaine Charts di- 
1eRtions : Amongſt many , I will recite one paſſage that hap- 
pened whilelt that I ſayled with the Hollanders, which many 
Engliſh and Dutch yet living will affirme to be moſt true, we 
had ewo Yaughts or ſmaJl Ships of the Weſt-India Compa- 
nies , aboard of whom wee had both Dutch and Engliſh Of- 
ficers, that profeſſed the Art of Navigation, Wee had our 
Commitltion to diſcover the }f{lands of the Ls ayos , where ba- 
ving beene ſome foure Moneths in very much davyger , and 
great ſtore of foule weather , we found that wee were fome- 
ching to the North-ward off an 1{1ind called the Janes, which 
lyeth in the Latitude of 27 degrees 30 minutes, and finding that 
the Golph of Balhama ſet us off to the N, |:. and, ſo hauſt us 
out from amongſt the iſl.nds, it was ag-ced,, that we ſhould 
beare up the he!me togoe Home: you mult underſtand, that 
from this Iſland we {11ap'd our co urle for F /owerss one of the 
Weſter !ſlands, lying inthe Latitude of ;y deg. 3o minures , 
and t) che Eaſt-ward of the canes, according to molt exact 
accompt , (as I did Calcul.te) 800 Englith | eagues , but by 
the Plaine Charts much more, when wee firlt ttovd away 
our courle from amny/'t che Iflands, I then told all thofe that 
kept their accomp:s according to the Chaits in Plano ; that 
by chis runne of ſv. many hundred Leagues , and railing the 
Pole not above 12 degrees 00 min, they inould plainely per- 
ceive the trrours of the Inſtrument ; but becauſe moſt of them 
had no other meanes to hcJpe themſelves, they (tood in his 
puitification, and ouely { in his Condemnation, wee pro= 
«ceded inthe courle, an\ kept all our accounts molt fecret 
from each other , untill the matter came to be diſcovered, for 
when 1 had runne out the Leagues of Longituae , GC 
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betixt the afore-ſaid places, according to my caiculation, 1 
did not uſe the 014 Cca-cou:fe of Keepir g my accuunt tecret 
unti}! we ſaw the Land , for then 1 well knew there would te 
no bad rekonings produced , but according t5 my odtervation 
finding that my Latitude and Longitude hadtraniporied me 
very neare the place of expectation : about ſetting of our watch 
I plainly and openly ſpoke z that if the Gale held but fo as it 01d 
untill morning , we ſhould be cloſe aboard the Iflinds of F1:- 
wers and Cornes ; theſe ſpeeches thus ſpoken, made a mighty 
confuſion amongſt all our Artilts, in general, fo that ſome of 
them hopinp to have had the credit of che cafe openly aftirined 
againſt me thatit was impoſlible to be {oy nzer the Land,and thac 
wee muſt ruune yet150 Dutch miles, which is 200 Engliſh 
I ezgues before we ſhould fee the Land and fo they all in gene- 
rall concluded wee were ſo farre diltant, ſome of them being 
150 Dutch miles, ſome 140 ſome 120 but none of them neerer 
inthe Night time we ſpoke with our confort,and it was quickly 
advertiſed what 1 had ſaid : but hz held it impoſtible, aid con- 
c/\uded neareupon the jame matter as they did aboa:d us, and 
ſo I was condemned of them all in gencrall. Yet there were 
ſome Engliſh and Dutch, that having little knowledge them- 
felves, did rely more corfident in my concluſion, becauſe in 
former affaires they had bin eye-witneſſes that they had truly 
anſwered their expeRations, whereupon the mactrer gievvy 
to wagers, with much advantage againſt me ; it vvas ſtrange 
$0 fee how reſolute they were againſt their reputations, and 
how obſtinare in their opinions : Yet were not able to render 
a reaſon , the Morning came and it was vcry heafic untill be- 
ewixt 9 and 10 of the clock when itclearedup , and novy 
you may be ſure the crops would not want lome to looke a- 
broad : tbe firſt that adventured ſaved the reſt a labour, and 
ſhewed us Land right a head about ſome three Leagues off, 
to confirme the truth of the matter , wee did bur (tep forward 
and auder the Litch of the Fore-ſayle were ey*-yvitneſſes , as 
any man that knovveth thoſe Lands vvill eaſily corjeRure,that 
it maſt be very thicke vveather , if at that diſtance vve ſhould 
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Not diſcover them upon our decks : this real{ truth produced » 
made them all fall a wrangling at their Chacts as moſt erroni- 
ous and falſe, and now the moſt intelligent men began to de- 
fire meanes for the amendment of ſo groſle a fault, upon which 
occalion, I did then promiſe , that if occaſions would permit . 
ere it were long they ſhould have the ſame way of accompt , 
which I uſed forall manner of Voyages, ſo plainly diſcovered 
bach co them and all others, that if the Courfe were never {0 
[022 and difticult , in regard of ſhifts of winds and traverſes, yet 
the true point ofthz Ships being ſhould be certainly knowne , 
ro the Indaſtrious Practitioner how it was Scituated , in reſpe& 
of all parts uponthe Tetreſtiall Globe, This hath and is the 
ch.cfe caufe that the enſuing Work is now divulged to publicke 
view , for I could well have keptirt as yetin my owne brelt co 
my particular benefit , and ſaved a great deale of Labour in un- 
locking and lying open all my Trealure to bee freely ſhared a- 
mong(t my Frieggs. But thac I haveever held my promilſeif 
poflible ſhould be performed. And now I heartily with , that 
alchough I have diſperſed the Key in common amongſt them, 
chat they may all find an everlaſting Treaſureto ſatisfiethvir ex. 
pectations, 
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CHAP. 1, 


T he Way of Sayling by the Arch of the 


greateſt Circle extended, 


one of the great Circles applyed or extended, betwixt 

any two places upon the Terre!tiall Glpbe, by which 

direions you will not onely ſayle the moſt compen- 
dious courſe that is poſſible, but ſhall likewiſe be able to keepe 
a more exa& accompt of all manner of courſes that you can by 
any other kind of meanes, and ſhall be aſſured of the certaine 
paint of your ſhips being, But it is moſt neceſſary before you 
proceed to the manner of worke, that you ſhould underſtand 
the Nature of all Courſes betwixt any two places alligned: 
Therefore the intelligent Artiſt cannot but conceive at the firſt 
ſight of any Terreſtiall Globe, rhat all places hoyvſoever ſci- 
ruated muſt in reſpe& of the Sphericall body, containe a part 
or portion of a Circle betwixt them. Now then the greater 
Diameter that the Circle hath , the leſt Curve or crooked will 
his Arches be. Therefore if wee will find the moſt direct 
Courle, it muſt be performed by one of the greateſt Circles de- 
ſcribed uponthe Globe, and extended betwixt any tvvo pla- 
ces alligned ; which extention and none other will give you 
the exat quantity of Degrees, Leagues, or Miles, that 
is contained betwixe them , as it appeareth by the graduated 
Quadrant belonging to all Globes , which is the exact fourth 
part 


T HE moſt excellent way of Sayling , is by the Arch of 
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part of the Meridian or EquinoQual , which are Circles of the 
greatelt capacities ; that Quadrant being extended berwixt any 
two places, ſheweth the true diſtance ; Bur to find the porti- 
on or part contained without the Terreſtrial Globe , will re- 
quire the conſideration of divers matters, And becauſe, iris 
molt proper to explaine their reaſons before the operation, that 
the judicious practitioner way be aflured 1n the certainty of 
his Concluſions ; therefore we will begin, and firtt rake into 
our conlidcration the nature of all Diameters and Semidia- 


«to 


meters, 
Diameters and Semidiameters, 


LI. Diamecters and S:midiamcters of the Globe , bear pro- 

portion cach to other, and the ſame proportion that one Dia- 
meter or Semidiamcter beareth in relipc& of another , the ſame 
proportion will their Ciicumfercnces have to each other. 


The Signes of Latitude, 


He ſignes of any Latitude, arc the perpendiculars that are 

ſuppoſed to be lt fall from any Degree of the graduated Me- 
ridian 1n the terre(tial Globe, and doth incerſe& the Diameter of 
the EquinoRial at right Angles : and the ligne of the Comple- 
ment of any Lacitude, 1s a perpendicular , that 1s ſuppoſed to 1n- 
terſect the Diameter of the Meridian at right Angles, and 1s cycr 
the Semidiamecer of that Pazallc), 


Parallels. - 


He Signes of all manner of Latitudes being Perpendiculars, 
incer{c&ting the Diameter of the Equinoctialat right Anglcs, 


mult of necetfity be Parallels to cach other, and lo are ikewilſc the - 


Signes of their Complements, 
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Proportion of Cireles, 


L L Parallel Circles upon the .terreftial Globe hold a certaine 
proportion with the Meridian , and theſame proportion that 


the Paralle! hath to the Meridian, the ſame proportion will 


their Diameters and Semidiameters bear each to other, 

As tor example, in the Paralle] or Latitude of 60 degrees, oo 
minutes , the wbole Circle is but halfe ſo 'bigee as the Meridian; 
and therefore , a Degree of that Parallc] 1s 4 halte the Magni= 
tude of a Degree in the Meridian, and ſo in like manner, the 
fene of the complement of that Latitude , or the Semidiameter 
of the Parallel, is but halfe the quantity of the Semidiameter of 


the Meridian, 


Circular Conrſes, 


T Here 1s no Rombe or Courſe which you can ſteere, by the 

direQion of any of the points of the Compaſſe, which will 
tranſport you the neereſt way betwixt any two places affigned, bur 
onely Ealt and Weft right under the Equino&tial , and North 
and South which is under a Meridian , for all other Courſes pro- 
duce not one of the greateſt Circles ; and therefore the Arch con- 
tained is more curye or crooked then jt would be, if an Arch of 
the Meridian or EquinoRial were extended betwixt them; and 
96h cannot poſlible be the moſt dire | F-ourfe that may be 

ung. 


CHAP. II. 


T he ordcr and confederations which are 


to be obſerved nhen you are to find the diſtance be- 
tnixt any two places Aſſigned, according to 
the Arch of a preat Circle 
extended, 


acquainting your ſelfe with the former ſhort Theorems or de» 

finitions, before you proceed farther into the worke. For 

I aſſure you , that they will give you ſo great a light perfeR= 
ly to conceive and rightly to underſtand the true realon, that it 
will be well worth your Jabour : Bur to proceed in the finding 
out the true Diſtance betwixt any two places upon the Terrelt1- 
al Globe, you mult in the firſt place, provide your ſelfe of a Cir- 
cle containing in the Diameter, about ſome 12 Inches, for if ic 
be ſmaller , the degrees will be {6 little that halte a degree will be 
of no conſequence , Which is ten Leagues jn diſtance ; therefore 
the larger the better, this Circle mult be divided moſt exactly 
into 360 degrecs cqual parts , with figures ſet ro cach 5 degrees, 
for the readier numbring , and (o proceed until it make 360deg, 
which concludeth the whole Circle , as this Figure following 
phinly expreſleth, 


E deſire that you would take ſome little pains in thoughly 
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The material that it ſhould conſiſt of , ſhould be of Brafle 
or well plained board z but for want of thoſe, you may de- 
ſcribe it upon good paſt-board : afrer your Circle is compleat- 
ly divided you muſt underſtand , that it doth repreſent the Equi - 
no@ial Circle deſcribed upon all Globes : and therefore 15a Cir- 
cle of the greateſt Diameter , when this eaſic Inſtrument is pro- 
jected and framed , you may proceed and find the true diſtance 
betwixt any two places , 3f you will firlt take notice of thelc fol- 
lowing obſervations. | _ 


Firſt O-ſervation. 


Icit, conſider » that if the rwo places which arc afſigncd you to 

give the true diſtance according to the Arch of one of chevrcat- 
elt Circles , ſhould be both of them lituared to the North- wares 
of the Equinoctial, and that they ſhould have one and the lame 
Longitude , then reaton will relolve the Puettion without any 
farther worke, but oncly tubcracting th: lefler Laticude out of the 
orcater , and the true diſtance will remaine, b:caule the Arch 
contained betwixt th:m 1s a portion or pait of the Meridian, 
which 15a Circle ot the grcaceſt Diameter, therefore theweth 


th: crue diltance : As tor Example. 
Queſtion. 


I Demand, the true diltance according to the Arch or one of the 
oreateſt Circles that 15 contained betwixt the Ifland called 1/e- 
land, and the Iflind called Fero, one of the Canarie Il inds, 
Here in this queſtion , firſt, I conlider that both places lye in 
Northerly Latitude , namely, Iſe/and in 66 deg. oo nun. and 
Fero wn 28 deg, 00 min, then Iconiuder th: Longitudes of the 
atore-ſaid places, and it appeareth , that they are both ſituated 
under one Meridian which 1s a Cucle ot the greateſt Diameter; 
Theretore according tothe tormer directions, I ltubriact che leſ= 
ſer Latitude out of the greater , and the Arch contained berwixt 
them remaincth : As tor Examplc, 
acg. min, 
Th: Latitude of Iſeland, is — ———— ——— — 66——00 


pm enmemcrentreese Sena 


'The Latitude of Fero, 15 -—— 
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Reſtcth afcer ſubtraRtion — 
So it plainzly appearcth, that the true diſtance betwixe 
Iſcland and Fero, according to the Arch of onc of the great 


Circles comained betwixt them is 38 deg; oo min» which 
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is ſoon turned into Leagues or Miles , onely by mulciplica- 
tion ; for if you multiply 38 degrecs, oo minutes ; by 20, which 
are the Leagues in one degree, either of the EquinoRial cr Me- 
ridian , the product yieldeth the leagues contained berwixt the 
afore-ſaid places!, and if you multiply thoſe leagues by 3, you 
have the Miles; therefore it is moſt manifeſt that ſel/and,:s diſtant 
from Fero, one of the Canary lands, 38 degrees, ov minitSg of 
the Meridian, or 760 leagues, or 2280 Miles, 


Second Conſtderation, 


Econdly, you muſt confider, that if rwo places be aſhgned you 
ce give the true diſtance according to the Arch of one of the 
great Circles contained berwixt them , and thar one plzce lyeth 
to the Southward of the Line , andthe other place 1s ſituated to 
the North-wards of the Equino&tial , and yer that both of them 
ſhould have one Meridian ; then onely adde the Latitudes of 
both places into one ſumme, you have the truc diſtance in de- 
recs and minutes , which you may turne into degrees or 
les as I ſhewed before , and by the following Queſtion is ma» 
nifeſted. 


Queſtton, 


I Demand the diſtance , according to an Arch of one of the 
oreateſt Circles, that is contained betwixt Fayal, one of the 
Weſter lands, and Cape Frio in Brazeel. 

In this Pueſtion , I firſt conſider the Larticude of both places, 
and I find that Fayal is ſituated in the Parallel or Latitude of 
39 degrees, 00 minutes , to the North-ward of the EquinoGtial, 
and that Cape Frioin Brazeel, hath 22 degrees, oo minutes of 
South Latitude , now in regard both places have one and the ſame 
Longitude, I onely adde or joyne both Laticudes into one ſumme, 
and | have the degrees of the Meridian thatis contained berwixt 
wem; As for Example, 

Fayal 
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deg. min, 
Cape Frio hath South Latitude =———— — — — —— 2300 
Both added into one ſumme maketh a 61—00 


Which is the true diſtance in degrees of the Meridian or Equi- 
noQial,chat is contained betwixt the aforeſaid places , which tur- 
ned into Leagues , maketh 1220, and in Miles amounteth to 
3660, 


Third Conſideration. 


Hirdly , you muſt conlider, that if any two places be afſigned 

to give the Arch of one of the greateit Circles contained be- 
ewixt them , ang conſequently they are true , and that both pla- 
ces are ſituated rightunder the EquinoQtial , th:n you may onely 
obſerve the difference of their Longitudes , and that is their true 
diſtance ; becauſe the EquinoRial 18 a Circle of the greateſt Dia- 
meter, but you muſt eyer note, that if the degrees of Longitude 
amonnt to more then 180, then ſubtraRt them from 360, and the 
true diltance of degrees contained berwixt the aforeſaid places will 
remaine : As for Example, 


Lueſtton. 


I Demand the diſtance, betrwixt St, Thomas Tland, which lyeth 

right under the EquinoRial, admitting that it hath 35 degrees, 
oo minutes of Ealt Longitude, accouncing from the Meridian 
that paſleth by the Tlands of Cape Deverte, and the mouth of the 
River of Amazones, which is likewiſe ſituated under the E- 
quinoctial , and js allowed ro have 3 25 degrees of Longitude, 
acountins from the aforc-1aid Meridian, 

Here in this Queſtion, I onely note the difference of Longi- 
tude, and it appeareth that Sr, Thomas land hath 35 degrees, 
©0 munites of Eaſt Longitude ; -which becauſe all degrees of 

. Lopgt. 
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Longitude , which b:cauſe all degrees of Longitude ever begin 
their ficlt account Ealtward , I onely referve that ſumme until I 
have ſubrra@:d, 325 deg. the Longirude of the River of Amazo- 
nes , trom 360 deg. the beginning and ending of all Longitudes, 
and there remaineth alto 35 deg. oo minutes, which I adjoyne ty 
the 35 dzg, 00 min. of Ealt Longitude , where St, 7 howas land 
1s {ciruated , and they both make 60 dog. 00 min.. which being 
turned imo leagues, make 1 200, andin Miles ainount to 3600, 
which 1s th2tiue durance of the atorciaid places according to the 
plaine of the Equinoctial extended betwixt them, which is a 
Ciicle of the greatett Diameter: All theſe Queſtions hicherunto, 
bave no difliculcy in finding the Arch of the Circle contained be. | 
ewixt them, becauſc their proper courles arc all of them under 
Ciccles of the greateſt Diameters, and therefore are ſoon reſol- 
vcd, onely with the help of Addition and SubtraRtion ; Yer I 
could not omit them as matters of no conſequence, in regard 1 
a certajine the Induſtijous Piactitioner doth cyer deſire tully ro 
unde ſtand every patticular as he proceedeth, 
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CHAP, It. 


How to find the true diſtance, according 


tothe Archof a Circle extended betwixt 
any two places, howſoever 
Scituated, 


Frer all the former conliderations arc fully undcr- 
ſtood , you may procced by the aid of your orcat 
Circle formerly deſcribed , and take the true di- 
ſrance that is, contained berwixt any two places 
h how lo - 


, \ auipator. 7l 
howſoever ſituated ; the firſt thing that you muſt take in 
hand whereby you may proſecute the premiſſes , is the pra* 
duated Circle , containing 360 degrees ; from the Center of 
which Circle you mult rake betwixt a paire of Compaſſes 
the exact Semidiameter , accounting from the InterſeRion 
with the out-ward-moſt Circle of the ewo, that containeth the 
ſingle deg. betwixt them , and with the ſame cxtention upon a- 
ny plain and jcleane ſheet of paper, (weep another Circlc of 
the ſame magnitude ; then take your rutzr and draw a Dia- 
meter at pleaſure , running directly through che Center ; at 
the Interſection of this Diameter with the circumference, ever 
cowards the right hand , ſet in figures 360 degrees, reprefent- 
ing the beginning and ending of all manner of Longitudes, 
and ſo you are now compleatly ready to refolye any kind of 
diſtance that you ſhall delire, if you obſerve the nature of 
the ſituation of both places, which may be in four ſeyeral re- 
ſpeRs or kinds, which I will here briefly explaine, chatche 
judicious Practitioner may nor at any time be deceived in mi- 
{taking the manner of work , for he mult underſtand that upon 
theſe four ſeveral ſituations » Chere ariſeth four ſeveral forts of 
worke, which if you ſhould miſtake one for another, it would 
breed great Errour and ſhame to your concluſi »ns ; but if you 
will carefully mind ch: manner of worke , which is hereafter 
obſerved upon the general fituations, you will neyer faile, for 
you may aſſure your ſelte that there can no Quettion happen, 
bur it will either fall out according to one of thele four Situa- 
tions, or elſe in reſpect of the already con'iderations formerly 
manuifelted, 


Firſt Situation. 


Pit , one place may be right under the Equinoctial, and fo 
hath no Latitude, and yer may be in many ſeycral degrees 
of Longirude , accounting from the Meridian that interſeRech 
the EquinoRial at 360 deg. which is the beginning and en- 
ding of all manner of Longitudes, and the other place may 
have 
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have both Latitude and Longitude, yet differing front the fiift 
places Longitude, 


Second Sit nation. 


QEcondly, two places may differ both in Latitude and Lonei- 
rude , and yet may be both of them ſituated either to the 
North-wards or South-wards of the Equino&tial, 


Third Situation. 


"T Hirdlv, rwo places may diff:rboth in Latitude and Longi- 
rude, and one pla! may be lituarea ro rhe Souu -ward or the 
Equinoctial, and the other to the North=ward- 


Fourth Situation. 


PÞ Our), there may be two places ſituated in divers Paral- 

Jels or Latitudes betwixt the Articke and Antarticke Poles, 
that may both of them have one Degree and Minute of Latitude, 
yet may have ſeveral degrees of Longitudes, 

Theſe are the fituations of all places: upon the Terreltial 
Globe , ſo-that there cannot be any two places bur in reſpe& 
of each other , they will be found in one of theſe four kinds, 
except they fall in the former Conhiderations,. which have been 
at large explained unto you; therefore, it you will ſeriouſly @b- 
{erye theſe ſhort directions , and then if you make application 
at a]l.times, according to the manner of work performed inthe 
following queſtions, you ſhall never have your expectation de- 
ecived.. 


Firft Queſtion, according to the firit 


Sit uation. 


Demand ,; the-diltance. betwixt. the Eaſter-mct part of the 
mouth: of rhe great River. of Amazones ,, which 18 fituated 
x r1oht. 


_—_——— — —  —  —————————+— 
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right under the EquinoRial in the Longitude of 325 degrees, 
and the Head-land un the Welt of England, called the Lyzard 
> . . R 3 
fituated in the Latitude of 50 deg. 00 min, and 16 deg, 00 

. . q - DOD 
minutes of Longftude, 

Now it is molt apparent, that theſe ewo places are according 
to the firlt Situation, and therefore the manner ot' worke in 
this Queſtion, will ſerve as an Exampl: for all other of like 
Nature. Furſt, chen having {wept a Circle of the ſame mag- 
ni:ude that your graduated Arch is of, draw a Diameter through 
the Center (ac plcature,) interteCting the circumference at two 
cciiain? Facts, the one rawards vour left hand , and the other 


rowards your 1yght ; and the end of that interſeion which is 
a, Re 


' 
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ſenting the beginning and endingot Longitude, then conſider 
the Longitude and Latitude of both places ſeverally , and you 
will ſind the Longitude of the River of eAmazones , is 325 
degrees z but becaulc it 1s firuated right under the EquinoGRia), 
you need nor draw any Diameter from the point of Longicude, 
onely ſer one foot of your Compaſles right in the incerteRion 
of the Diameter , with the out-ward-molt Circle of the ewo 
in your graduated Arch, (that containeth the ſingle degrees 
berwixt chew) and where you ſee 360 degrees annexcd , ex- 
tending the other foot down-wards in the fame Circle , uncit 
it cut jutt the degrees of 325 degrees, the Longitude of che 
lace atfigned , now keep the ſame extention , andrransferre 

it into the plain Circles, which formerly you drew of the 
lame magnicude » ſetting one foot of the Compaſles in the in- 
terſetion of the Diameter , with the Circumference to- 
wards the right hand , where you ſee 360 degrees annexed, 
and extending the other foot down-wards in the Circle until 
you haye made a marke in the Arch , repreſenting the point of 
Longicude of che mouth of the River of Amazones,and then ſer 
out again{t that mark the deg, of Longitude in figures, namely, 
325 deg.then take your Compaſſes and return again tothe gra- 
duarcd Cuclc, and let one foot in = former ER; * 
2 J 
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y where the Diameter inter{eReth the out-ward-moſt Circle 
on the right hand, where is ſer in figures 360 deg. then confi- 
der the Lyzards Longitude , which will appeare to be 16 deg, 
09 minunes, therefore extend the other foot of your Compal- 
{es up-wards in the graduated Circle , untill it point or cut juft 
in 16 degrees, 00 minutes, now transferre that extention into 
your plain Circle of the tame magnitude, ſetting one foot in the 
intaſcRion of chat Diameter , with the circumterence towards 
your right hand, where you ſee 360, annexed, and turn-abour 
the other foo: upwards in the Arch, andthere make a mark or 
point , ſetting out againſt it 19 deg. repreſenting the de- 
oree of the Lyzards Longitude , from which mark or point, 
becauſe the Lyz.ard hath alſg Latitude ; you mutt draw 
a Diameter. funaing diretly through the Center of the 
Circl:, then in regard the Lyzard hath Latitude , namely, 
50 deg, oo min, therefore you mult rerurne again to your gra- 
duated Circle, and ferting one foot of your Compalles in the 
former inter{<Rion, at 360 degrees extend the other up-wards 
until it cut or point right with 5o degrees in the Arch, then 
transferre the ſame cxtention into your _ Cucle, ſerting 
one foot of the Compaſſes in the interfeAtion of the Lyzaras 
Diameter with the Circumference ; namely , where you ſee 
16 degrees annexed, th: point of the Lyzards Longirnde ; 
and turning about the other foot, cut your plaine Arch at two 
certaine places 3 now lay a ſtraight Ruler to thoſe cuts or 
marks , and from the Lyzards Diameter up-wards draw a 
{traight line , which will ſtand perpendicular as it ought, 
and at the interſection which the circumference ſheweth the 
point of the Lyzards Latitude, therefore againſt that inter- 
{czon, you mult ſer out 50 degrees , repreſenting the lame 
matter, ; 

Now from the interſection of this perpendicular with the 
Lyzards Diameter , extend the Compaſſes untill one foot 
ttanding in that inter{eRion z the other foot doth point in the 
Circle with 325 degrees , the point of Longitude cf the River 
of Amazons , then keeping one foot ttzll un the former in- 

terſeRion, - 


terſeRion, 


DRE 
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interſeRion , turne about the other foot which pointed co 
325 deg. in the Circle , and carefully keeping the ſame ex- 
tention, cut or make a marke in the Liz.ards Diamerer, then 
lay a ſtraight ruler from that marke to the Lizerds point of 
Latitude 1n the Circle, namely,»here you ſee 5odeg, annexed, 
and draw a ſtreight line betwixt thoſe two places , which is the 
ſubrending (ide or dittance deſired : therefore taking the length 
of that line berwixt your Compaſles, and aplying that extenti- 
on to the graduaced Circle , you will haye the degrees and mi- 
nutes of one of the greatelt Eurcles that is contained betwixt the 
aforeſaid places, which if yoururne into Leagues and Miles by 
Multiplication , you have your full deſire ; and in this Queſti- 
on, you will find 66 deg, og min, which make 1323 Leagues, 
or 3969 Miles, the manner of this work is ſo plainly expreſ- 
ſed by the following Figure, that common ſenſe cannot but ca- 
lily conceive it at firſt fight, | 
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For firſt, I ſwept the whole plaine Circle exactly of the 
ſame bigneſſe of my graduated Arch, as hath been formerly 
ibewed, then I drew a Diameter at plcaſure running through 
the Center, as AB, thenat A I ct 360 degrees, and Lyowpht 
from my graduated Circle betwixt my Compaſſes , the diſtance 
of the mouth of the River of Amzazme: Lgitude, accounting 
from 360 degrees in my graduated Circle , and {et one foot of 
my Compaſſes with the ſame extent in the Diameter at B, and 
with the other I cut the Arch down-wards at H, and annexed 
325 degrees, the degrees of Longitude , then I brought from 
my graduated Circle betwixt my Compalles, 16 degrees, the 
Lyzards Longitude , and terting one toor in the interſeRtion 
x B, with the other I cut the Arch up-ward at D, and annexed 
16 degrees, the point of Longitude , and from that interſeRi- 
on, I drew through the Cencer , the Diameter D, C, then 1 
brought from my graduated Circle 50 degrees, the Latitude of 
the Lyzerd and ſetting one foot at the interſeftion at D, 1 
firlt, curthe Arch up-wardsatG, and annexcd 50 degrees, 
the point of Latitude, then keeping one foot ſil] iu the nter- 
ſection at D. I turned about the other foot, and cut the Arch 
down-ward at I, then I laid a (traight ruler betwixt the marks 
],andG, andſo drew the perpendicular G, F, which intcr- 
icerth the Diameter at F, then Il ſer one foot of the Compaſ- 
ſes in that interſeRion, and extended the other to the cut mn the 
Arch at H, the point of Longitude appertaining to the River 
of Amazons; now keeping till one foot in the incerſeCion at 
F, I turned about the other containing the former extention, 
andcut che Diameter CD, atE, then I drew the line E G, 
which is the ſubtending fide, or diſtance deſired, the length of 
which line being applyed to the graduated Arch, will yield 66 
dcorecs, which is 1320 Leagues, or 3960 Miles, 


Second 
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Second © neſtion, according to the ſetond. 


Situation. 


JP<mand the diſtance, betwixtthe Iland in the Well-1ndies 

call:d the Barbadves , lying in the Latitude of 13 d. co min. 
to the North-ward of the Equinoctial, and hath 313 deg. ot 
Longitude , and the Head-l/azd in England called the Ly- 
zard , is ſituated in the Latitude of 50 deg, 00 min, and hath 
I 6 deg. oo mitt. of Longitude, 

Here, in this Queltion , having your plaine Circle ſwept 
with the Diam:ter drawie through act pl:aſure , as before num- 
bred with 360 deg, at the interſection rowards your right hand, 
conſider the Longitudes of both places levcrally, which Longi- 
rudes with a paire of Compalles take our of your graduated,and 
rransferre them into your plaine Circle, ſetting one toot alwayes 
at the interſe&ion-of the Diameter ,. towards your 11ght hand 
where you {ee 360 deg. annexed , and-with the other toot cut-" 
ring the points of Longitude in the plaine Cucle, as hath been 
ſhewed before , annexing the figums repreſenring their leye-" 
ral degrees, q 


Note, 


Ote, alwayes, that you cut the points of Longitude in your 
plaine Circle ; after the fame manner as you find them 11n, 
the graduated ; thatis to lay , it the youne of Longitude cxceed' 
1: od,then you mult cut that part of the Circle which is down-- 
wards from the Diameter , but if Lefle then up-wards : as in 
this Example, . the Longitude of the Lyzard is 16 deg. 00'min 
which 1s end then 180 deprees ; therefore when you trant- 
terre that point of Longitude into your plaine Curcle, as be-- 
fore » you molt cut it up-wards in the Curcle , alſo when you: 
cut the Longitude of the Barbados, in your plattie Circle, 
which 1s 313 deg, and therefore excecdeth 180 degrees,. which! 
1s-a.Semi-cjrcle ,. you mit cut that point of' Longitude un&er 
tie 
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* 10 _ = yt rs from the Diameter. 
All which will molt plainly appeare , if you judiciouſly ob- 
ſerve ug following Figure , with the =. a9 i Pra 
rtinued, 
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After the points of Longitude are tCansferred and cut in the 
plaine Circle ( as hath been ſhewed before ) draw from thoſe 
points of Longitude two Diameters interſeQing each other in 
theCenter, as CD, andR S, then returne to your gra- 
duared Circle , and ſet one foot of your Compaſſes in the 
interſeRion of that Diameter , with the ourward-moſt Circle 


of the two , which containeth the ſingle degrees _ 
them 
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them-and where 360 deg, is annexed , extending the other foot | 
ro the points of both places Latitudes ( ſeverally) which extcn-. 


tions, tranferre into yonr plaine Circle making them ſtand 
perpendicular from their Diameters, of Longitude , and inter- 
ſeRing the plaine Circle at their points of figures of Lacitude ; 
as for Example , take 50 deg. betwixt your Compaſſes, the 
Latitude'of the Lyzard, and with the ſame. extention retucne 
to your plaine Circle, and there obſerve where the Diameter 
of the Lyz.ards Lon irude interſeReth the plaine Arch, which 
you will findicatD, therefore ſet the foot -of ycur Compal- 
ſes in that interſection, and extend che other firſt upwards, 
and cut the Circle ac G, then turne about the Compaſles keep- 
ing ſtill one foot in the former infection, and retaining the 


ſame extention , cut the Arch downwards at X , then Jay a 


ſtraight ruler to th- interſeftions X and G, draw the pe:pen- 
dicular F G , which is the ligne of the Lyzards Latitude, and 
ſtaadeth perpendicular as it ought from his Diameter of Lon- 
gitude ; inthe ſame manner, transferre 13 degr, oo min. out 
of the Graduated Circie, the Barbagees point of the Latitude, 
and make him ſtand perpendicular to his Diameter R $ by cut- 
ting the Arch on both fides with the ſameextent, namely, at 
TX, and laying the ruler as before, both thoſe markes or 
points of Latitude at 1; deg. inthe Arch as it oughtto doe » 
then take betwixt your Compaſles the Diſtance contained be- 
ewixt the interfetions of both the perpendiculars with their 
Diameters ( namely, from F to S ) now let one toort ſhil reſt in 
the interſeRion of the longelt perpendicular or greateſt Laci- 
tude (namcly, atl ) & then turne about the other foor hulgiug 
the ſam- exte:ition , and cut or make a marke in the Liameter 
CDatO, then take the lengeh of the leitt perperdicular or 
ſipne of Laticude, namely, | S, and transferre it into the 
oreateſt pcrpendicular- or Ngne of Latituce, by {crting one 
foor of the ©. ompaſlcs inthe intericAtion at G, and carryi' 8 
the other downwards i2 the prrpendicular orf pre GH, cut 
the point P then draw th< line O P which is the ſubrending ſide 
or diftance deſired ; and in this Queſtion if you take the di- 
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ſtance OP, betwixt your Compaſſes and apply it co your gra- 
duated Arch, it will there yeeld you 63 degrees. 50 min. whi 
is 1257 leagues, or 3771 miles, 


Third Queſtion 31 according to the third fituation. 


Nemand the diftance , betwixt:the mouth ofthe great Ri- 

ver in Brazzecle,. called the River of Plate, which lyeth in- 

2 5 degrees oo min, of South Latitude, and in Longitude 318 

deg. and the Head-landin England, called the Lyzard, which. 

lyeth in 5© deg. 00 min, of North Latitude, and hath 56 deg. 
ev min. of Longitude.. 
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The Table of Longetudes, which I have Calculated , con- 


dining the Leagues, Miles,end Paces, that rake a Degree | 
| in ary Parallel, betwixt the Equinoitial ard the | 
| Poles. | 
| 20 Leagues. | | 
| Lacit. lea[M Pac.4 | Latic. pancny when Lati:.lca M Pac. ! 
| x| jt9{21994{ [31] j[17]o43r} [61 | 9|2, Bg 
2 19] 21964 | | 32 16 2|886 | G2 9]1 169 
3, [|19,2|1922, 33 162/322, , 63 9,0240 
| 4 19] 2|3856 34. 16 [11742 64. 8 2,303 
 5| fro[2]772[[35] fr6fi1g2þ [65] | B[1 357 
| 4 7" 2/671 36| 16 9543 66 8/0405 
7 91215531437 [152/929 Pl 7; 2443 
| 8; 1|19,2/417 38, I5;,2/281| [68 7:1 476 
9 Ig]2j1265| | 39j. |15|11620] | 6g 70502 
{ 10] [1912] 90 [qo] [15] 962 [70] 6|2521 
i Il 91 non 41 I5|c|2834 171 6| 11534 
| | Ig] 1,691] [42 14|2|1589] | 72 6{|0j541 | » 
| IL 3 Ig. 11462 43 I4,1 382 73 5, 21542 
[14] I9j11218| | 44 14 11162] | 74 5163 
15] |"910959;{ 145] [141014261 175 519529 
. 16 91018611 | 46 13joſ58t| 176| 4{2|515 
| 7 bed oo] 47 13119231177 411497 
18 19,0; 63; [48 13,11149] 178 401474 | 
I9 68] 2732 49 13 olz64 [79 3 [3144 | 
{ 20] [1812/383 BE 12]2j567 {480l | 3]1/419 
; 21 18 2) 17] [51 121} 730! _j 3|01386 
| 22þ 18/163, I 62 12 cher 82 2|21350; 
23 18 1233| E I2;CctO9] 1 B3 2,0/312 | 
[24 18]}0/814; i 54 I1 [267 | 84 2 21271 | 
25 18] 0/40g [55 IT} 21415] 85 111/229 | 
22, 17121927 56 (x1 c|553 57 1]|1/185 
2 19][2/461] | 57 10|21679| | 87 [0 140 
28; 17,1980] [58 {10,1]799! | 88 0j2] 93) 
| 29 17111479] | 59 10 |cjyo2 | | 89 o[1} 47 
20) ({17[0'g61] 160 10 jojſoco] lGgo oY CooToly 
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The Order to be obſerved in this Table, 


T He 20 Leagues which you ſee placed by themſelves in the 

Front of this Table, ſheweth, that 20 Leagues will make 
one degree of Longitude under the EquinoGiall , then the firſt 
Colume towards your left hand , manifeſt the degrees of La- 
titude beginning at one degree from the EquinoQial, and er- 
ding at 20 deg. marked in the Head with (La't.) importing the 
ſame ching , the three next Colames towards you: right hand , 
ſheweth the Leagues , Miles, and Pares, that anſwer to one 
degree of Longitude in any of thoſe Latitudes , marked in the 
head with ( Leagnes , Mites, Paces ) the fifch Colume beginneth 
the Latitude at 31 degrees, extended untill it make 60 depreecs, 
and the three next towards your right hand ſhcw the Leagues , 
Miles, and Paces, that anſwer to each of thoſe deprees , and 
the g® Colume taketh the Latitude again ar 61 degrees, 8& con- 
cludeth with go deprees, the three next and laſt Toluies , ſhew 
the Leagues, Miles , and Paces that anſwer to thoſe deprees; 
as for Example, how many Leagues will mike one degree of 
Longicudetn the Latitude of 2> degrees, ſearch for 20 degrees 
in the firlt Colume rowards your left hand , then right avainſt 
that Lat.cude in the three next Columes towards yourright 
hand, you ſhall find 18 leagues, 2 Miles 385 Paces. 
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Firſt, ſweepe the plaine Circle of the ſame Magnitude , of 


-your graduated as the figure ſheweth, then draw the Dia- 


meter A B annexing atthe interſeRion at B 350 degrees then 
draw as before, Diamiters from each places Longitude, as 
CDandRS, thenas hath beene ſhewed before, let fall cheir 
perpendiculars from their points of Latitude interſeRing their 
Diamiters , 8s F G, the ligne of the Lyz-rd: Latitude, and 
SP the ligne of the River of P/xtes Latitude, then ſet one foote 
of your Compaſles in the interſcRion of the greateſt Latitude 
thatisatF, and exrend the other footeto the interſeRion at 
S,now keep ſtil! one foote at F,8 turne abeut the other which 
was atSand cut the Diamiter C D at O,and then becauſe one 
place hath South Latitude and the other North , you ſhould 
Joyne the leſſe Laticude to the greater;that is to ſay, you ſhould 
excend the ſigne or perpendicular F G untill it might alſo con- 


raine the perpendicular or ſigne SP, but ir. --gard it 


would 


extend farre without the Circle , let fall a p2i©:ndicular from 
the interſeRion at O,and then transferre the {igneS Þ from O 
to H which commeth all to one matter, as :*chey had beene 
joyned from G upwards, running without the Circle, and che 
figureis now more uniforme then it would have been with that 
excention , now from the poynts H G dravv the line ſubtend- 
ing the diſtance , which if you take betwixt a paire of Com- » 
paſſes and apply to the graduated Arch , will yeeld 99 deg. 14 


min, or 1995 leagues. 


Fourth Dneſtion, according tothe fourth Scitua' ion. 


{ Demand the diſtance, betwixt Cape Bonivift in New-/onnd- 
land and the Head-land.called the Lyz.ord, both places having 
ncereſt 50 deg. of North Lacitude, Cape Bonivi/t in the Longi- 


wide of 329 degrees, and the Lyz«rdin 16 degrees. 
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The Figure. 
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Here in this Queſtion, ſweep the plaine Circle of the ſame 
magnitude with your graduated, and draw the Diametcr 
through the Center,” anrexirg at the interſe&ion tovvards 
your right hand 360, as the Figure ſhevveth : and novv be- 
cauſe Cape Boxiviſt is ſituated in the longitude of 329 
degrees, ſet one foot of your Compaſſes in the interſeRtion 
of the Diameter vvich your graduated Circle , vvhere 360 is 
annexed, then extend the other foot in the ſame Circle un- 
till it cut exactly at 329 degrees, vvhich extention transferre 
into the plaiuve Cucle, cutting the Arch dovvnvvards _ 

the 
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ve Navigator. 83 
the interſeQion of the Diameter, and from that cut or point , 
draw the Diameter R S and fo in like manner transferre the 
point of the Lyz.urds Longitnde, and draw the Diameter C D, 
then a5 hath beene formerly ſhewed transferre the points of 
both places Latitndes, and draw the perpendiculars F G and 
P T, whic! cut their Diameters at right-angles, from which in- 
terſeions draw the line F P which is the ſubtending ſide or 
diſtance , and inthis Queſtion if you take that line betwixt 
your Compaſſes, and apply it ro your graduated Ciicle, ir 
will chere yield you 29 deg. 42 min. which is 594 Leagues, or 
1782 Miles. 

Theſe Queſtions which have beene already fully explained , 
both by Figure and Worke , cannot poſlible ſeeme any thing 
difficult to the induſtrious, but rather with ſmall p acice 
will prove molt facile and delightfull in operation , all things 
being already ſo plainly demonitrated, and perfectly drawne 
forth for the obtaining ot the true knowledge in all manner of 
diſtances, what may be the portion or patt ofone of the greateſt 
Circles contained betwjxt them ; by which portion the trae di- 
ſtance in any kind of meaſure is produced, as hath beene for- 
merly expreſſed and ſufficiently explained, fo that it is need- 
lefle and un-neceſſary to take farther paines in demonſtrating 
the way of finding the true Diltance betwixt any two placcs , 
according to the application of one of the greateſt Circles , be- 
eauſe by the former queſtions , if at any time there ſhould ariſe 
any doubt in your wcrk , you may t2relozved, if according to 
the ſituation of your places Alligned, if you have relation to 
eheſe former queitions , and there make application according 
to the manner of work produced, you can n:ither fxil nor tins 


. faulc, 


Now after you areableto find the true diltance of any two 
places ( each from other ) that are ſituated upon the Terteſti- 
all Globe, you ſhould in the next piace learne to know upon 
what points of the Compaſſe you muſt proſecute the Courle, 
according to the plaine of the great Circle extended , but in 


regard that it requires the certaine knowledge vi the quan- 
citie 
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titie of each ſeverall Angle , that true portion to-parts of the 
$:c:'teſt Circle maketh with each ſeverall Meridian, other- 
way.s you cannot ſayle the moſt dire& courſe, a[though you 
find the true diſtance by the former Rules ; the politions of 
which Angles are ſo ſubt1l],and will ſeeme ſo obdurate to many 
Sea-mcn , that they will not endure to take ſo much paines as 
15 required in the reſolving of them , according to the dorine 
of Triangles, Thecefore I bave deviſed a more fac;l! way for 
the performance of the premiſles, onely by the rules of Pro- 
portion, andthe aide of my Tables hereinſerted ; the uſe of 
which Tables with the rules of ReduQion, and divers other 
reaſuns and obſzrvations ; you muſe be well acquainted with all 
before you can apply the raie of chree or proportion to find out 
your deſire; Firſt then , we will begin and dravy forth our Ta- 
hles of Longitudes. 


f X 


To account the Starres in all places to be paces , eath pace con- 
tang 53 feet. 
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Latitxudes, 
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| 20 Leagues. | 
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The Table of Difference of Longitude in all 
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31 33 3 10]6781 '63 IO 013/760 
4 e's X 34] 3|1]258 64| o, 769 
F © [ojſ228] | 25 3 I1|848| | 65 11j1|1643 
- o [01329] | 36 3 [2(457] [66] [112 21 597 
71 191447; *37] [41] 13 167] 182 anHh 
8' [910/383] |38, |4,9[719] [68 ba I 1524 
F [27's 39] [4|7]:72] [59 
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His Table hath the ſame order as the former, the 20 leagues 
placed in the Front , ſhewing that ſo many make one de- 
gree in the Equinotial , which 1s a Circle of the greateſt Dia- 
meter ; the firſt Column towards the left hand, ſhewing the 
Alcitude from one degree from the Line, to 3o deg, The fifth 
Column ſheweth the Latitude again from 31 deg, to60 deg, 
and the g® Column from 6r, untill it conclude with go degrees, 
the reſt of the Columns ſhew the difference that is berwixt one 
degree of Longitude in any parallel or Latitude, if it be compa- 
red with 2a Leagues, which 1s a degree in the EquinoGtial, As 
tor Example, in the Latitude of 4 degrees from the Line z your 
Table ſheweth 144 paces ; which fignifie, that a degree of Lon- 
oitude in that parallel is lefle then 20 leagues, which is a degree | 
in the EquineQial by 144 paces lengths ; In like man- 
ner , if you demand the difference of one | cal of Longitude, 
in the Latitude of 45 deg. my Table will ſhew you 5 leagues, 
2 miles, 574 paces, which explaineth, that one degree in thac 
parallel, is:ſo much leſſe then 20 leagues, or one degree in the 
EquinoRial. 
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The Table of Longlendes which I have Calculated in ſingle, 


Paces, ſhewing how many make one Degree in any 
Paral's! betwixt the Equini'tial 


and Poles, 
| 60000, | 
Paccs. |  Latic. |Paces, [Latt, Paces 
| cos, ——_—_—— — —— 
59994 31} [$1431 61] [29089 
59964 32] [50886 62 28169 
[59922 33, [59322 53, 127249 
59856 34) [49742 54] 126303 
59772 35] [49152 55 [25357 
59671 35| j48543 66] [24495 
59553 37] [#7979 57] [23443 
59417 38 47281 68 22476 
59265 39 | 46630 69 21 503 
59990] 4o| 45962 70 20521 
58898! 47] 45283 | 71| [19534 
58691 42] (445%9 72] [18541 
58462] - 43 438821 - 73 17543 
58218 44] [432162 _ 1653 
$7959 45] 142426 751 [15529 
57681 46| [41681 176| [14515 
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The N avigator. 


The Orderobſerved in this Table, 


90 


T He 6e000 which you ſee areplaced in the Front, ſhew you 
\ * that ſo many paces in the Equinotial , will make one de- 

ree ; then the firlt Column towards your left hand , ſheweth 
.* Degrees of Latitude, beginning at one degree diſtant from 
the Line, and extending untill it yield 3o degrees, The ſecond 
Column towards your right hand , produceth the fingle paces 
that are contained in one degree of Longitude, in any of thoſe 
Parallels or Latitudes : The third 3 nn beginnerh the de- 
grees of Latitude _ , at 31 deg. and exrendeth until it make 
60 degrees. The fourth ſheweth the ſingle paces contained in 
each of thoſe degrees ; The fifth taketh the Latitude at 61 deg. 
and concludeth with ga deg, And the fixth and laſt fhewerh 
the ſingle paces that are contained in one degree of Longitude, 
in any of thoſe Latitudes of parallels, As for Example : If you 
defire to know how many ſingle paces 1n length will make one 
degree- of Longitude in the Latitude of 18 deg, Search in the 
firtt Column for the Latitude of 1 8 degrees, and in the next ro- 
wards your right hand, you ſhall finde 57663, which are the 
ſingle paces contained an one degree of Longitude in that La- 
titude : If you require how many will make one degree in the 
latitude of 4g, ſearch in the third Cclumn for that latitude, and 
in the next towards your right hand, you ſhall finde 39364 
paces, which an{wereth the queſtion, &c. 


The uſe of theſe Tables, 
'T He many uſes that may be made of theſe Tables in the fa- 


mous Art of Navigation, are not more eafic then excel- 
lent, for all. manner of Sea-men , which defire to have their 
Concluſions crown'd with eyerlaſting credit : For by their aye 
and affiſtance you ſhall certainly know all times , to what pa- 
rallel or latitude ſoever that you fayl, the true proportion of 
that parall:1, in reſpe& either of the Meridian or Equinoctia}, 
= By 


Dare UA 9,47 


By which you are made able to correct the falleneſſe of the 
Charts in plans, which have equall degrees of Jatitude and 
longitude in all parallels : Alſo in any courſe you may finde 
your diſtance Meridional , yielding ſuch exquilite truth char it 
ſhall concur moſt exaRly with the minutes gf latitude , found 
by your daily obſervation : The Accompt of your Ships way is 
certainly known by their aid and application, let your courſe be 
upon any point or points of the Compaſle ( yea al- 
though you were to ſay] Balt or Welt in a parallel according to 
your plain Chart : ) The points of your Compaſle are found 
out by their help, which you muft eer upon 1n fayling be- 
twixt any twoplaces : The diltance berwixt any two places up- 
on the Terreſt1#l Globe in reſpe& of their ſeveral parallels, 1s 
{traight found out in any kind of meaſure: As likewiſe, if they te 
fitnaced in one and the ſame Parallel or Latttwde : allo any 
number of degrees in any paralle] , by the helpe of the afore- 
ſaid Tablzs, arc inſtantly reduced into Leagues, Niles, or {in- 
glepaces: You may Itkewiſe as ſoon know how many ftinglc 
paces will make one or many degrees in all parallels : Allo, a- 
ny number of fingle paces are immediately reduced into leagues, 
Miles, or Degrees of Longitude according to any Latitude de- 
fired. The whole Circumference of the Globe in all manner & 
Latitades by their help is forth-with moft truly meaſured ac- 
cording ro the Circular parallels, with infinite other excellent 
concluſions , which I am certain the intelligent Sea-man will 
daily diſcoyer, may molt facilly be performed by their aid and 
application rightly applyed and uſed, onely in the plain 1wles of 
Proportion, commonly called the Golden Rule, or rule conkhilt- 
ing of three Numbers, which no Sea-man that taketh charge ot 
conduQing a Ship through the Sea, ſhould be jgnorant of ſuch 
calie Arithmetick, Yet I am certain, there are divers which 
are not over-perfect in thoſe plain proportions ; therefore thole 
which finde their Arithmerick will not well reach to that pitch 
may perform molt of the former Concluſions}, onely with the 
help of my former Tables, «Addition, Subtrattion, and a 
Ictle Diviſion rightly applyed, as the cauſe fhall require, whick 
hercatcer 
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92 The Navigator. 


hereafter ſhall be manifeſted , by divers Queftions and Exam- 
ples, But for thoſe men which are altogether ignorant inthe 
uſe ofallmanner of Numbers wrought by the Pen, it is impoſſi- 
ble for me to give them any inſtructions , whereby they may 
eainany good. Neither do I defire to ſpend my labour in fruic- 
leſſe hope , imagining I might bear brains into a Block , or 
rurn a Copper Beaker into a gold Cup , I was never ſo great a 
Philoſopher, neither do I intend to trouble my ſe]te with tuch 
Conclulions ; therefore fuch feathered Fowl cannot guild their 
Plumes through my direRions : But'to the former purpoſe, you 
may underſtand , that theſe Tables which I have calculated, 
were drawn forth after this rate, 5+ foot to make one pace, 
1900 of thoſe paces to make one mile , and 60 of thoſe miles 
to make one degree in the Meridian, which pugRually agreeth 
with Mr, Owghered's , and my own opinion, that 66 Statute 
miles, of 5280 foot to each mile will make a true degree upon 
the Earth either in the Meridian, or EquinoCtial, or any other 


great Circle extended betwixt any two places, howſoeyer ſci- 
tuated, 
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The Leagues which you muſt Sail upon any Conrſe whole, 
halfe, or quarter Point of the (ompaſſe, before you ſhall 
raiſe or depreſſe the Pole one Degree ; and how far 
10u will be diſtant from your firſt Meridian. 


JP cc hath been yery much miſtaking the matter, by divers 
men, that have undertaken to diſcoyer the Leagues in pre - 
portion, that anſwer to each ſeyeral Rombe or Courte , in 1a1- 
fing or deprelsing the Pole one Degree ; the chiet reaſon ariting 
from the diverſity of meaſures whichrthey have made ufe of u1 
their Calculations ; fome allowing fivg of our teet to make one 
Geometrical pace , one thouſand of thoſe paces one Mile, three 
of thoſe Miles one 1:ague, and 20 of thoſe leagues to make one 
Degree, in the Equinoctial or Meridian ; then which there 1s 
nothing more falſe ,. forit will not yield the meaſure ,' aceord- 
ing to the reall truth that is contained in 20 leagues, when i: 
mult anſwer the proportion of one Degree in the Meridian ; 0- 
thers again, doth allow 1700 hundred Engliſh yards to make 
one mule , three of thoſe milesto yield one league, and 20 of 
thoſe leagues to one Degree of the Meridian ; which is likewile 
eontrary to the true proportion, Our Engliſh Navigators plead 
Starute meaſure, that is, 3 Barley-cornsro make one Inch, 12 
Inches one foot, 165 foot one pearch, qo pearches one Furlongs: 
8 Furlongs , or 320 pearches, which is 5280 foot to be one 
mile, and 60 of thoſe nules to make one Degree inthe Meridi- 
an, Mr, Norwood by his experiment made 1n England, faith, 
6000 foot is one mile, and that 60 of thofe miles makes one de- 
eree in the Meridian, to which proportion the Spaniſh ac- 
compt concurreth within a ſmall matter;amonglt theſe diverſirics: 
of opinions, I ſuppoſe the practical Sca-man doth not yet ap- 
prehend or make uſe of the true quantity belonging to one De- 
gree in the Meridian : For Mr, Norwood and the Spaniſh ace 
compt would haye them allow but 68 of our Statute miles ro 
make one Degree, which truly I have found by many praCti- 
call obſervations, and preciſe calculations , may be ſome-thing: 
t09/ 
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94 The Navigator. 

t00 great a proportion ; Yet our Degree according to Statute- 
meaſure is much more too little. Therefore I thall now joyne 
my Judgement with learned Owghtred's opinion in this marter, 
which I ſuppoſe will be the belt mean proportion amongſt {o 
many ſeveral opinions , who faith that 66 of our Eng- 
liſh Statute miles, after the rate of 5280 Engliſh fect roeach 
nile will make one true Degree in the Aderidiax, which I con- 
clude is the very beſt and necrelt rate of all others, and accord- 
ing to that proportion have now calculated all my Tables, al- 
lowing 1080 paces of 5+ foot to make one mile, and 60 of thole 
miles to make one Degree in the Aferidian ; So that now one 
of theſe miles will contain 5808 feer, and 60 of thole milgg will 
make One Degree in the Meridsan, which anſwereth direftly 
ro 66 miles of our Statute miles after 5280. feet to-.cach mile, 
which Ovghtred ſaith is one true Degree in the Xeridian, &c, 
Now if I may prevail with our praQtical Engliſh Sea-men, ] 
ſhall adviſe them all ro mark their TR direRly according 
to this proportion, which is molt eafily done onely by adding 
one Fathom more to each knot : For whereas Rerctofore they 
allowed 7 Fathom to be one Knot,which is 42 feet , I would 
have them to allow 8 Fathom to be one Knot , which is 48 
fect, and then to account all things by a halte minute glaſs, as 
before, without any manner of alteration : And beſure you ſhall 
make the beſt dead reckonings that ever you made at Sea ; For 
indeed 4 Fathom or 43 feet to a Knot is no proportion to make 
out a degree according to 60 miles, neither can heaying the 
Log upon that account do you any good at all, 
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Courſe or Romb , whichanſiyereth 
in raiſing or deprefling the Pole one 


Yo Ha 
Leagues, Milcs, and paces,w 
will depart from your firſt Meridian 
in railing or depreſſing the Pole one 
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ertain Rules of RedaRtion',. performed by the aid of my 
4 mer T ables, ur alutle Arithmetick.rightly —_ 


Afcc you have taken heedful obferyation of my former Tables. 
Eyhich I have carefully calculated, it tolloweth moſt fitly that 
u ſhould endeavour to acquaint your ſelfe with all manner 
of Rules of RedyRion,. whereby, you will be able upon all occa- 
fions (with the help of my former Tables): moſt readily to re- 
duce any kinde o meaſure into what other Denomination you 
deſire, as by:theſe following queſtions is plainly expreſſed. 


A Rel bow to reduce any number of Paces 
| into Leagues. 


Vw Hen you have any certain number. of Pacesthat you 


would reduce or turne into L2agues : Firlt, tet down 
- the given;number,thea-cut off three of the laſt figures 
towards your right hand, which-figures ſo cut or ſeparated from 
the reſt, doth atall times ſhew you the odde paces that will 
happen, becauſy they can never at no time yield either Mile or 
League ; then take the reſidue of the Figures which remain 
towards your lefthand,and diyide them by'3, and the quotient 
will yield you the Leagues defired ; if any thing remain upon 
the Diviſion, they are eyer Miles, .and your remainderwill ne- 
ver exceed 2, As for Example. 


Firft Queſtion of ReduBtimn, 


D:mand,. what number of Leagues will be contained in the 


umme of 6974895 paces, 
Manner 


- 22 leas ml, paces 
Manner of woke —687 is t 2324 = 2. — 895 
#293 

Here in this queſtion according ito the manner of worke 
which you ſee performed, you may oblerve that 895 were firſt 
cur off with a dowa-right daſh of the Penne., from the oven 
Namber,which ſheweth the odd you as before ; then the refi- 
duc of the Figures towards thelett hand, namely, 6974 being 
divided by 3. the quotient doth yield 2324 Leagues, and 2 
remaining upon the Diviſion, which (heweth that two ode 
miles happen upon this queſtion ; and ſo you cannor bur plainly 
perceive , that 2324 leagues, two miles, 895 paces, anlwereth 
the former demand, 


| A Rule how to reduce wny Number of Paces into 
Degrees of Lougitmde , accordiug to any 
| Parallel. 


Hen ou haye any Nuniber of paces given, that you 
would turne into degrees of Longitude, accarding to 
atly Parallel or Latitude that you defire ; Firſt, ſer down the 
number of paces , then ſeareh- nmy Fable of Lougitudes, cal- 
culated in ſingle paces , how many will make a degree 1A That 
Parallel , which mult be your Div:ſor to divide the fume gt- 
ven , and the quotient will ſhew you the degrees defired.; if 
any thing remam upon the Diyifion, they arc eyer the odd pa- 
ces, which will not amount to make a Degree : therefore you 
may reduce them moſt-readily into Leagues and Miles , as I 
ſhewed you before, 


Second queſtion of Reduition, 


Demand, bow rvrany \Degrees-of Longitude, 745948 (in- 
e Paces will yield in the Parallel of Latitude 0 25 degrees, 

@0 Minutes, 
P 2 Here 


.Q0: _ E-IN AVIOAIOT, 
8 kb 2% I Ss F ys * * x.0 


Here in chis queſtion , your muſt firſt ſer downe 7 45948. 
the numer of che paces given, then ſearch in my Table of 
Longitudes calculated- in hingle paces}, how many will make 
one degree in the Latitude of 25 deg. oo min. and you ſhaall 
finde 5 440, with which ſumme, if you divide 745948. there 
cometh anto the-quortient 13, which are the degrecs of Longi- 
tude defired,, and there remainerh upon the Dyvifion 386371,. 
which arc ſingle paces ,.that will not make one degree of Lox- 
gitude in _the afore-faid Latitude :' therefore you may reduce 
them incs Leagues, Miles, and Paces, as T have ſhewed before , 
and they will yield you 12 leagues; 2 miles; 631 paces ; As for. 
Example, , 


(] 


Afnner of works, —— 


| 


A Riile to reduce the Degrees of Longitude , in ay: 
Parallel or Latitude, into\fingle Paces. 


Trſt, ſer down the Degrees which-you would reduce into 

® paces, then ſearch in my Table of Longirudes, in-(ingle 

paces; how many anſwer to .one Degree of - Longitude 1n 

:hat Earirnde'which you deſire : multiply that ſhm by the De- 
gxees, and you haye the Paces. As tor Example, 


Third Queſtion of Redattion, 


{Pemand, how maſly ſingle paces are contained in 19 Deg, 
bf Longirudeyin che Parallel or Latirmdeof 50 degrees. 
Ad ann 


CAVIPATOY, 

| 58567 

PE 

HManner of works. == 347103 
38567 
732773 


+ Here in this queſtion = may perceive by the manner ot 
worke, that 38567 are the ſingle paces which make one degree 
of Longitude in the Parallel or Latitude of fifty degrees, which 
paces being multiplyed by 19 degrees , will yield 732773 
which are the ſingle paces contained in 1g Degrees of Longi- 
txd: in the Latitude of 50 Degrees , which aniwereth the 
queltion, 


A Rule to reduce any number of Leagues inte - 
frngle Paces. 


*'F Hen you would reduce or turne any certain number of 
leagues into fingle paces : Firſt, ſer down the num- 
ber of leagues given, then cut oft with a daſh of your 
Pen, the three Figures which are next towards your right hand, 
& multiply the reſidue which remain towards your left hand by 
3, £o the Offt-com or ProduRt,adjoyn thoſe three Figures which 
you did formerly cut or ſeparate from the reſt , and that tota)l 
Areare, is the paces defired. As for Example, 
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qi. 10 Fourth queſtion of Redultion, : 
9s | Demand how many ſingle paces are contained in 975 
TI + X Leagues? 
Hi: 1 975 
i: i q Manner of workg —— 29253 £00 
 'WHHR A Rule te reduceor turue the whole Ciroumference of the 
- 4 Terreſt tall Globe, according ts any Parallel or La- 
"ob - titude, into Leagues, Miles, or fingle Pacers, 
14 Hen you would reducethe whole Circumference of the 
\.41Þ V Globe into any meaſure that you deſire ; Firſt , obſeryc 
7 the Parallel or Latitude , wherein you dcfire to know 
"BEE | the quantity of Leagues, Miles, or Paces, that ſhould ſurround 
bs + the whole body , and then ſearch in my Table of Longitudes, 
mY calculated in ſingle paces, how many will yield one degree in 
$ ap that Parallel ; whic ſum if you mulriply by 36, and to the Oft- 
| EL com adjoyn one Cypher, that rotall arrear ſheweth the (ingle 
"74 paces contained in the whole Circumference of that Parallel ; 
PLE which you can reduce into Leagues and Miles as I naye former= 
(BY ly ſhewed you , which will appear moſt plainly by the follow- 
| "i ing Example, 
\ ER Fifth-queſtion of Redaftzon, 
; BYE; | Demand, how: many leagues is contained in the whole Cir- 
8 36 cumference-efche Terreſtial' Globe, according tothe Circular 
, 114 Parallel, unthe.Laticude of 50. Degrees, 2 
; $4 i | | 
BY | 231456 2 XK s 
#1118 | TE 
gh eHManner of workg === 13887360 a 
W119 
j Fl x2 Lea, Mil, Paces, 
{- 8 jo} 73887 ones: O, 360 
(119 | 337 RM 
1# 
, _ — 
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h Here in this Queſtion, you may perceive by the manner of 
| worke, that 38576 (ingle paces yieldeth one Dearee of Low 
itade, in the Latir#de of 50 Degrees, which paces being mul- | 
uplied by 36, and to the Offi-come adjoyning one Cypher, the \. 
cotal product amounteth to 13889360, which are the ſingle pa- A. 
ces that will ſurround or compaſle the whole Globe in that Pa- Ci 
rallel of 50 Degrees, Which paces you may ſee, being reduced : | 
into leagues, doth yield 4629 leagues, o min, 360 paces,which $ 
are the leagues and paces contained in that whole Circnmfe- 
rence, andanſiwererth the queſtion in thofe ſorts of meaſure. 
If you would know the Miles and Paces that will anſwer to ; | 
this whole Circumference of the Globe , onely take the former Yi 
rotall Arcar , and cut off with a down-right daſh of your Pen, 
the three Figures towards your right hang, and you haye your 4 
defire; for the three x cux off from the re(t axe ever the 1 
fingle paces, and the refidue remaining towards your left hand, . k | 
are the Miles, As tor Example, 1 mile, 36paces, 139873369. 1 


A Rule to firide the Diameter of any Parallel , having the 
whole Cercumference firſt geuen-, either in Leagnes, 
Miles, or ſmele Paccs. 


VWs: you would finde the Diameter of any Circylar 
/ Parallel that is deſcribed upon the Terreſtial, Globes 


after you have obſerved thz latitude or breadth , and how 
it is (cituated » in- reſpe& either of the Pole or EquinoRtal ; . 
Then take this courſe, Multiply-rhe whole Circumference by 
7 and diyide chat: produR by: 22, the: quotient will anſwer 
your deſire. As for Example ; we will of purpoſe take in hand 
ro fiude the Dtamererto the Parallel of-50 degrees , which was 
our ſixth and lalt fore-going queſtion of Redftion, becauſe ate Aj 
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ter we have: found that Diameter, by the ſame Diameter we will ' 
finde again the Cireumference/, and' ſo ſhall need no farther q 
illuſtrating the matter, in regard: if you judicioully obſerve q 


the concurring of the two Circumferences ſeverally found 
out, it wall fatisfie you tor the ſurencfle and Jufticiency of the. 
worke) , 
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worke in all other Parallcls , being ever performed by «he ſame 
manner, as is already mentioned. | 


A Queſtion of finding the Diameter of any 
Parallel (rrcle. 


I Demand, how many ſingle paces is contained in the Diame- 
cer of the Circular Paralle), {cituated in the Latitude of 50 de- 
orees from the EquinoQtaal, 

Here in this Queſtion , you mult firſt turne the whole Cir- 
cumference of the Parallc] in the Latitude of 50 deg, all into 
fingle paces, as hath been formerly ſhewed, and it will amount 
to 13887360, which ſumme you muſt multiply by 7. and the 
produ@ is 97211520, which divide by 22. the quotient is 
4418705, and 10 remaining upon the diviſion, which 1s a 
Fraction of one pace : The queſtion being anſwered in fingle 
paces , which if reduced into Leagues, yicldeth 1472 leag,—-- 
_ ---= 705 paces, »: the true length of the Diameter de(i- 
red, 


How to finde the whole Circumference of any Circular 
Parallel by the Diameter, 


T Demand, the whole Circumference of the Parallel Circle in 
he Latitude of 50 deg, the Diameter being found as before to 
be 1472, leagues, 2, mules, 705 paces 22 | 


Here firſt, reduce 1472 leagues,-= 2 mules, -- 705 paces, the 
length ofthe Diameter into ſingle paces, it maketh 4418505 
which ſumme now multiply by 22. and it yieldeth gq211 510, 
to this totall produ@t adjoyn 10, the Numerator of the FraQti- 
on, and then it maketh 99211520. divide this ſumme by 7, the 
quotient ſneweth 13887360. which is the whole circumference 
of the Circular Parallel, at the Latitude of 50 degrees, the thing 
delired ; and being reduced into Leagues, maketh 4629 lea. --- 
© mil, --- 360 paces, agreeing with the former rule of Re- 
duction, 


be N4AUIgaror. - To 
A. Reaſon of the Works 

T He Reafon why this work is thus drawn forth in ſearching 

for the true Diameter of any Circle, is in reſpe& , that all 
manner of Circumferences are more then triple th: Diameters , 
by a certain fragment or ſmallpart, which in the neereſt cal- 
culation that 1 could ever find out, was more then 32 of the 
ſame: Now take the neereſt rationall Proportion, and you 
will find that it as is 22 is to 7 in my Judgement not poſſible to 
be drawne neerer, 

Theſe Rules of ReduRtion , which are formerly explained , 
being well obſerved by the judicious Fractitioner, 1 am certain, 
will yield him ſuch ſatisfaRion in the facile p:rformaice of di- 
vers matters, which heretofore were moſt obdurate and doubt- 
full with che urmoſt of his endeavors to find out, that he cannar 
bur yield ſome | acknowledgment to the Author of this 
work, as the Inſtrument of eaſe co many of his cncluſions. 


How to find all manner of Meridionall diſt inces , according to 
the Conrſes which you are toſaile , in proportion as they 
are deſcribed npon the Globe. 


A Frer you have ſufficiently enformed your ſelfe with the 
wayes of reduction , it is very proper that you ſhould 
inthe next place apply your ſ(elfe to find out , how farre you 
ſhall be ſeparated from your firſt Meridian, in ſayling upon any 
courſe, accordi:g to the truth diſcovered by the Globe : For 
I am moi certaine, that the diſproportion whick hath hither- 
unto beene commonly uſed amongſt Sea-men, in drawing 
forth their Meridional diſtance , ( according to the plaine 
Chart, ) hoping that it would mecte or concurre with their 
Latitude found by obſervation, bath beene the chiefe cauſe 
of ſuch grofle miſtaking the matter , that many times they 
have had their expeRations deceived 2 or 3 hundred Leagues 
in ſayling not above 14 or 15 hundred : For in reſpe& all 
the Lineaments had parts of the plaine Chart, which hath in 
all Parallels , equall degrees of Latitudc and Longitude, are in 
general) 
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cenerall ſo groſſely falſe, you muſt ever expect ſuch prepoſtrons 
concluſions ingendred by his direRions, in the proſecution of 
long Voyages ; wherefore , if you pleaſe with'patience , firſt, 
to allow the truth of the premiſſes, I will then give you dire- 
Rions by the help of my former Tables , how you ſhall find the 
true Meridionall diſtance according to the Globe, upon what 
Courſe ſoever you ſhall Sayle; or in reſpect of the diſtance 
betwixt any two places howſoever Scituaced , which I will ma- 
nifeſt and make plaine unto you, >y reſolving oftheſe following 

Oueſtions, deſiring that you would ever have a ſpctiall regard 

to your Meridionall diſtance as the maine point in Navigation, 

that will not faile to produce the certaine truth , if with judge- 
ment you draw your point of Longitude , moſt exactly to cou- 

curre with your daily obſervation of the Latitude. 


Firſt Queſtion, of Meridionall Diſt ances, 


Here are two places to the North-wards of the EquinoRial 
one Scituated in the Latitude of 60 deg. the other in the 
Latitude of 4o deg and they differ 20 degrees of Longitude in 
che EquinoRial, according to the interſeion of their ſeveral] 
Meridians. Now I demand , if you were to faile betwixt the 
afore-ſaid places , by the moſt dire& courſe that was poſſible to 
be found out , how many Leagues you would allow the Ship to 
be ſeparated from your firſt Meridian , according to the Globe. 
Here in this queſtion, firſt, turne the 20 degrees of Lon- 
eftude diſtantinthe EquinoRia) into Leagues, and they vvill 
yield you 40o then take 20 deprecs, inthe Parallel or Lati- 
rude of 40 deg. and tnrne thoſe degrees into (ingle Paces, as 
formerly I have ſhewed, and they will yield 919240 then 
rurne 20 deg. of Longitnde in the Parallel of 60 degrees into 
fingle Paces, and there will ariſe 600009 which two ſummes 
containing the ſingle Paces according to each Parallel, ad- 
Joyne into one ſumme, and then it will yield 1519240, Now 


the balfe of this totall ſheweth the Meridional diſtance in 
| >. 
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ſingle Paces , thatis contained betwixt the afore-ſaid places ac« 
cording to the proportion of the Globe, which if you turne 
:nto Leagues by reduction , will yield 253 leag, ——— o min, 
e620 Paces, as appeaieth by this Example, 


Hanyer of Work, 


Cngle Paces contained inthe Parallel of 4d. —— 919240 
Single Paces contained in the Parallel of 60 — — 600000 
Both ſummes adjoyned into one, will make — — 151920 
The halſe ſumm - in ſingle Paces or diſtance Me- Q pg 
ridionall defired, — —————— —— muy oF 


You may obſerve by this Meridional queſtion, what Errour 
in your Longitude the p:ain Chart would have lead you into, 
ifaccording to his diretious you ſhopld have drawne fort: 
your meridionall diſtance : For that jioſtcument having in all 
Parallels or Latitude , equall degrees of Latitude and Longi- 
tude , muſt of necellity have yielded you the diſtance Meridio- 
nal, according to the degrees of thekquinuctial , which ſhew- 
eth 400 leagues, then which you ſee moſt apparently nothing 
can be more contrary to the truth cfthe Globe, therefore the 
intelligent Artift will not endure to follow ſuch direRions , for 
whole ſake I have taken thus much paines to preſcribe thele 
new Rules, rendring ( if rightly uſed ) upon all occaſions the 
moſt infallable truth. 


Second Meridioual Aurſtion. 


] Pemand , if you ſhould ſayle 12 degrees Weſt , inthe Lati- 


cude of $0 degrees, and then was enforced 79 Steare dye 
South, until you come into the Latitude of :o degrees, how 
many Leagues you would be then diftant from your fi. {t Me- 

ridian, | 
Here in this queſtion you have no m-re to doe but onely 
toturnc i degices in the Parallel of 80 into <ingie Paces, 
and 11 will y.eld 125045 which ſunime it you rcduce into 
Qz Leagues, 


x06 be Navigator, 
Leagnes, doth make 41 lea. —— 2 mil. ---- 28 Paces. And now 
Inregard it is ſuppoſed, that you are in the Parallel of 50 deg. 
having kept che former Courſe, turne 12 deg. of that Parallel. 
into ſingle Paces, and it will yield 462912 which if you re- 
Kt! duce into Leagues, doth yield 154 lea. ---+- o mil. -- --- 91 2 
' av? Paces, which anſwereth the queſtion, and in the true diſtance 

184; Meridionall in that Parallel, according to the Globe. 


Third Meridional queſtion. 


Demand, in the Latitude of 40 Degrees, how many Leagues 

one depree of that Parallel is leſſe, then ore degrees of the 
E quinoRiall. 
FW rh Here inthis queſtion, you muſt turne-to my Table contain- 
THEE ins the Difference of Longitude , and there ſecke the Latitude 
DE of 40 degrees and the three next Columes towards your right 
hand , will ſhew 4 Leagues , 2 miles, and 38 Paces which 
anſwereth the queſtion ; for ſo much is one degree of Longi- 
tude in that Parallel leſſe, then one degree of the EquinoGtial. 


Fourth Meridional queſtion, 


Here are two placesin the Parallel or Latitude of 60 deg. 

and by the EquinoGQial are Diſtant each from other 20 
deg. or 40g Leagues : Now I demand , how many degrees and 
Leagues the afore-ſaid places are diſtant from each other , ac- 
cording to their Parallel in 60 deg. | 

Here in this queſtion, ſearch firſt ia my Table calculated 

in ſingle Paces, how many anſwer to one- degree of Longi- 
eude inthe Laticude of 60 degr.and you will find 30co0 which 
Paces, multiply by 20 the deg.in the EquinoRial, and they will 
{+1 yield 600000 which anſwereth the queltion inlingle Paces and © 
Ws being rednced into Degrees and Leagues, as I have formerly 
| FIV ſewed you , will produce 20 deg. of that Parallel, or 200 
Leagues the proportion delired. 


Fifth 
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Fifth Meridional queſtion. 


'T Here are two places,one lying in the Latitude of 40 degrees 
the other in the Latitude of 60 deg. and are diſtant 15 deg. 
of Longitude,by the degrees it: the EquinoRial. 

I demand. how many Leagues are contained betwixt the Me- 
ridians of thoſe two places, according to their ſeveral Parallels. 

Turne one degree in each Parallel into ſingle Paces, and then 
multiply their produRs by 15 the deg. of the EquinoGtial, and 
you have the ſingle Paces con:ained in each Parallel,which you 
know how to reduce into Leagues, and inthis queſtion,the Pa- 
ralle! of 60 deg. will yield you 150 lea, and the Parallel of 4 
dep. will yield 229 lca, ----- 2 mil.----430 Paces which are the 
true diſtances in each places Parallel, according to the propor- 
tion of the Globe, 

There are infinite other queſtions which you may daily per- 
forme by the helpe of my former Tables, with ſo much eate 
that you cannot allow the ule of the plain Chart, (ro exceed 
chem 1n that point ) yet I am certaine you cannot now choole , 
but perceive how farre the Concluſions wrought by the former 
DireRions doth excel} the plain Chart,which you ſce apparent=- 
ly hath need of Crutches, being lame in all his Lineaments. 


0222282 12222222 
$222222222222582 


How to find: the Conrſeor Point of the Compaſſes, when you 
are ts Saile in any Parallel , according to the Diſt axe 
taken by the Arch of one of the greateſt Circles. 


Aving throughly acquainted your ſelves with the crve 
uſe of my former Tables, the rules of Reduction, the 


erue quantity of Leagues, Miles, and Paces , which 
you. 
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you muſt Sayleupon all Courſes , before you raiſe or depreſle 
the Pole one degree ; as likewiſe how much you ſhall varie in 
each degree from your firſt Meridian, and all the matters in 
general formerly explained , then if your Courſe be according 
roany Parallel , you may proceed to find out the Points of the 
Compaſle by which you muſt ſteere according to the plaine of 
the great Circle extended , betwixt any two places ſo Scituated,; 
but if the two places differ much in Latitude as well as in I ongi- 
tude,then it is moſt vaine to endeavour to proſecute your cou:ſe 
by the Compaſle according to the plain of that Circle exten- 
ded,as ſhall be at large explained,where 1 wil] ſhew you how to 
order your affaires according to ſuch manner of Courſes, if they 
diffcr bur a ſmall matter in Latitude, then your Parallel dire- 
Rion ſerveth. 
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eA Parallel Queſtions 

[ Demand , the Courſe and Diſtance according to the Arch 

of one of the greateſt Circles extended , betwixt the Iſland 
called by the name of Shorland , being one of the |fles of Ork- 
ey, Which is Scituated in the Latitude of 60 degrees to the 
North-ward of the EquinoGial , and hath 21 degrees of Lon- 
Situde, and the great Iſland called Deſolation , which lyeth in 
the way as yon ſayle to Danes Straights , and is alſo Scituated 
in the Latitude of 60 degrees of North Latit.and hath 3 3o deg. 
of Longitude- 

To proſecute your Courſe in this queſtion , and other of 
like Nature, according to rhe polition of e:ch ſeveral! Angle, 
that the Great Circle extended betwixt ihe afore-ſaid places 
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wherefore leaving ſuch nice Concluſions, to the PraRitio- 
ners in quiet ſtudies on the Land, I wili ſhevv the Matiner a 
tacile way how hee ſhall find out a Courſe or point of the 
Compaſle according to the diſtance diſcovered by the plaine 
of the Great Circle extended, and yet in the whole Coutte 
(hall not alter the point of the Compaſſe above thrice, 
which he may veiy ealily conſtraine the Ship to performe, 
as ſhall be now explained according to the queſtion pro- 
pounded. 

Firſt then , to reſolve the queſtion, you muſt find the true 
Diſtance betwixt the Iſle of Shortland , and the liland called 
Deſelatien , according to the A:chot a great Ciicle, as hach 
bin ſhewed heretofore ; which will appeare by work , is 43< 
leagues ; Now turne halfe the diſtance of degrees that is con- 
tained betwixc the afore-ſaid places into Leagues, as hath 
likewiſe bzen formerly ſhewed , and there will ariſe 516, from 
which if you ſubtract 436 7 the diſlance by the great Cicle 


there remaineth 1 3 halfe leagues, which ſheweth that you will 


make your Way fo much ſhorter, thenif you ſhould tay le by 
your Eaſt and Welt Paralle) Now then turne the Leazuzs 
found by the extention of the Great Circle into ling!e Paces, 
and it will vicld 1489500 then reduce the 510 leagues, the 
Diſtance in the Pa-allel, andit yieldeth 15 30300 ling e Pa- 
ces. Novv ſuppoſe you were beginning to ſhape your Courle 
from the Iſland of Shyrland, to fayle tothe former land 
called Deſelation ; you may in the firſt place very plainly per- 
ceive, that if you ſhould fayle any thin, to the South-ward 
of your Parallel, you muſt needs make your way longer, in- 
regard all Parallels betwixt your Latitude of 60 degrees, aud 
the EquinoQtial retaine a bigger proportion in reſp: of the 
Meridian; but all Parallels, contained betwixt your Lati- 
tude aud the Poie yield a lefle propo:tion , therefore 
you may conclude according to reaſon, that you muſt ever 
ſhape your Courſe to the North-ward of your parallel if you 
intead to ſayle according t the plaine of the great Circle ex- 
tended; Now then being aſſured, you are to ſzyle to the North- 

ward: 
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ward of your Paralell , you muſt find in this manner the grear- 
eſt point of North Latitude that you are to couch ; at firſt , 
rurne all the Degrees of the Meridian which are contained be- 
ewix: your Latitude of 69 degrees, and the EquinoRial into 
fingle Minutes, which you may eaſily performe at all times, 
ifyou multiply the degrees of Latitude by: 69, the produ&t 
vieldeth your defire : As inthis Example, 60 degrees of La- 
ritade multiplied by 60 will yield you 3600 which are the ſin- 
ole Minuts deſired : Now apply the backe rule of proportion 
inthis manner, ſaying, if 1530000 the lingle Paces contain- 
ed in the Ciſtance by the Paralell, yield 3600 minutes of the 
Meridian, what ſhall 1489500 lingle Paces, the diſtance by 
the Arch yield, which if you worke according to the' re- 
verſed Rule of proportion, will produce 3697 Minutes of 
the Meridian, which minutes if you divide by 60 the quo- 
tient ſheweth 61 degrees and 37 remaining upon the diviſion 
which are minutes, Therefore you may now conclude, that 
the point of your greateſt North Latitude which you muſt 
rouch at in this queſtion, is 61 degrees 37 minutes, Now to 
find the points of the Compaſſe which you muſt dire& your 
Courſe by, according to the plaine of the great Circle exten- 
ded ; Firlt, divide 1489500 the ſingle Paces in the Diſtance 
by the great Arch into chree equall -parts , which doth repre- 
ſent the thrce ſeverall points of the Compaſle, by which you 
areto faile, and in this queſtion you will find the one third 
part is 496500 Paces then take the odde degrees and 
minures of Latitude, which exceed your Parallel of 6e depr. 
namely : degree 37 minutes and turn them into minates, and 
they will yeeld you 97. Now apply the plain rule of pro- 
portion , ſaying , if 97 minutes of the Meridian yield 
496500 lingle Paces upon the Courſe, what ſhall 60 Mi- 
nutes , being one degree of the Meridian yield, and the 
worke will ſhew you 307164 Paces, which if you reduce in- 
to leagues, amountto 10: leagues, one mile, and 64 Paces, 
which are the Leagues and Paces which you muſt fayle upon, 
the Courſe before you ſhall raiſe th: Pole one Degree : Now 

| then 
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then, if you cepaireto my table which ſheweth the Leagues, 
miles, and Paces , which you muſt ſayl gpon any pointe of the 
Compaſſe to raiſe the Pole one degree , and there make appli- 
cation » ſearching out what point will come the neareſt in his 
proportion to'102 leagues, I mile , 164 Paces you will find itis 
Weſt, and by North , upon which courſe you muſt Sayle 
496500 Paces, which will raiſe the Pole, 1 deg. 37 min. and 
couched the parallel according to the point of your greateſt La» 
titude formerly found , concluding one point of the Compaſle 
by which you are to ſayle , and yielding you the one third part 
of your diſtanceto be expired , Now: you muſt ſayle 496500 
Paces, which is one other third part of the diſtance due Weſt , 
keeping your ſelfe exactly in that parallel of 61 deg: 37 min. 
untill chat third part bealſo expired , chenin regard your firſt 
courſe was W. by, you muſt ſayle 496500 Paces Welt by 
South untill you find by your obſervation that you arecome 
againe into your, firſt parallel or Latitude of 60 degrees , and 
ro is this third part which is the laſt of the three alſo expired, 
and now you may be moſe confident. that your Ship is cloſe 
aboard the great 1fland called Deſolation , which. is the place 
you were to ſayle nnto, and you have-made your courſe 
ſhorter by 13+ leagues then it would have been, if you had 
ſayled according tothe direRion of your Eaſt and Weſt paral- 
lel, beſides the great eaſe and helpe which you have according 
to this kind of ſayling, to accompt your Ships way through the 
Sea by your daily obſervations , in regard it plainly appeareth, 
that you ſhall raiſe and depreſlſe the Pole upon this whole 
courſe neare upon 5 degrees of Latitude, 1 know the ingenious 
Artiſt will quickly diſcerne there is ſufficient reaſon to fatiſ- 
fie (jt is worth his labour ) to proſecute his parallel courſe, 
according to theſe plaine and eaſfie direQions . which cannot 
in any kind ſeeme obſcure or darketo his underſtanding , un- 
leſſe perchance he ſhould not be over-well acquainted with 
Regrla reverſa , or the backe Rule of Three, which indeed is 
a moſt excellent Rule , both to reſolve divers queſtions of Na+ 
vigation , as alſo to produce 2 infallible eruth in _ Os 
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112 The Navigator. 

ther praRices: Therefore , and becauſe I am moſt certaine, 
that very many Sea-men , take little notice of ſo neceſſary a 
Rule, I will briefty ſhew you the xeaſon of the proportion, (for 
want of which underſtanding 1doubt many of you have omit- 
ted the manner of Worke. ) Firſt then , you muſt cake notice 
that in the plaine Rule of proportion ( or Three ) the firſt 
number and che laſt beare a plain proportion, in reſpeR of each 
other, that is to ſey, if the firſt number be biggeſt it yieldeth the 
greateſt proportion : if leaſt , then the leaſt proportion z As for 
Example, (if 9 give 6 then 3 will yield 2 ) or (if 3 give 2 then 9 
will yield 6) But in Regwls rever/a the proportion doth not ſo 
anſwer , for if you ſay by that Rule (if 9 give6 then what ſhall 

3 itwill yield you 18) or if 3 give 18 what ſhall 9, it will yield 
you 6) I will explaine the matter and manmr of worke by this, 
cafie Queſtion, - + ops, | 
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A Bntftion of the reverſed Rule of Three. 


JYemand, if 9 menin 6 dayts will compleatly rigge a cetraikt 

Pinnace, in what tinic ſhall 3 men rigfe the afore-ſaid Pin- 
nace. Ea | | 
Now if you ſhonld apply the plain Rule of three, and ſay 
if 9 men require 6 dayes, what ſhall ; men require;it will yield 
you two dayes which is a matter contrary to all marinet of Re 
fot, that three men ſhould rigge the Pinnace in leſf; tile chen 
9 met, therefore you , may perceive the plain Rule of Thtee is 
not capable to reſolve this Soettion , bur if you apply the re- 
verſed Rule,faying, if 9 men require 6 dayes to rigge the afote- 
faid Pinnace, what time ſhall ; men require, and it will yield 
you r8 dayes, which is-the truth deſired, |. 
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: Hanner of work, 
JF 9men require 6 dayes , what ſhall ; men require Þ 
6 z 
54 5+ [}:8 dayes. 
65 


Here you ſce, by the manner af wark uſed inthe verſed 
Rule, thar 9 the ficlt gymber being multiplyed by 6 the ſecond 
namber doth yield 54 which being divided by 3 the laſt nym- 
ber, the Quotient giveth r 3 which are dayes, and anſwereth the 
queſtion. Knowing the excellent Concluſions performed by 
this:Rule , I could not but give the Sea-men this little taſte , 
which I am certaine hath thetrue reliſh, and perchance may 
ſzjeze up-their apperizes with a loaging delire, freely to feak on 
ſach fgire and pleaſant fruits. 


The Order tobe obſerved in your Saihing betwixt any two places 
that are Scituated inſtueral Latitude: and Longitwdes, © 


'F\/Hen you are to ſayle berwixt any two places aſfiz- 
W ned, that differ both in Latitude and P——_ 
after. you have ſound the true diſtance according to the Arch. 
ofa great. Circle extended, you! muſe nx imagine to proſe- 
cute your conrſe gccording to the poſition of each ſeveral! 
Angle , that the 5hig muſc beconſterained to performe , if you 
ſhould ſayle by.the plain of thatgreas Circle ſo extended , for 
firſe, you vvill- gaine ſo. ſmall a matiee in the ſhorcning of 
your way , Chat it will not be worth looking after. And 
then muſe be enforced to ſreere ( point blanke ) as I may 
tearmeit, with your place affigncd, concluding your Lati- 
tude and Longitude in one minute , which we all know ( that 
have experience at Sea ) is not the beſt courſe to be obſer- 
ved, foriſ vveſhowd- miſle the-lealt matter either in obſer- 
vation or 8Fcompring our A _ diſtance. ln ſayling to 
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114 be Navigator. 
alone Iſland in the Ocean Sea,we might quickly with our over- 
nice Concluſions, ſhoot beyond the Marke , whigh would re- 
dound more to our diſcredit, thea the profit of ſo prpſecuting 
our eourſe, would ever promiſe us. | 
Therefore, when you are to ſayle according to ſuch di- 
ſtances : firſt, find out the true quantity of Leagues, accord- 
ing to the great Arch extended , which Leagues turne into 
finple Paces , then confider the Latitude of both places, ſub- 
era the leſſer from the preater ; if both places , be ſitua- 
ted either co the Norch-ward , or South-ward of the Equi- 
noQiall , and the remainder will ſhew you , how many De- 
grees and Minutes , you muſt raiſe or depreſſe the Pole in your 
whole courſe. But if one of your places ſhould lye the South- 
wards off the Line, and the other tothe North-wards, then 
adde the lefſer Latitude to the greater, and the Off-com or 
cotall famme, ſheweth how many Degrees and Minutes you 
will raiſe or depreſle the pole, upon that whole courſe , which 
Degrees and Minutes fo found out , turne all into ſingle Mi- 
nates,then take the Minutes contained inone degree of the Me- 
ridian, which are ever 60 with which ſumme, multiply che 
_ paces contained in the diſtance found , by the great Arch, 
and then cakethe Produ& , and divide it by the ſingle Minutes 
contained in the difference of your Latitude, and the Quotient 
ſhew you how many paces you mult ſayle, before the y_ ſhall 
be raiſed or depreifes one degree: which paces, if you re- 
duce into leagues , and then compare thoſe leagues with the 
_ gmn in my —_— Table, to _ _ of the 
ompaſle,in rayſing the pole one Deg.you wi e the poine 

of the Compate by which you areto ſayle, as ſhall appeare by 
this Example. | 367 1 


Queſtion. by 


[ Demand, the Diſtance and Courſe by the point of the 
Compaſle that you muſt ſteere upon in ſayling _— = 
| ag” 


No 
4 


ve Navigator. rs 
Head-land inthe Weſt of England called the Lyzard , lying 
in 50 degrees of North Latitude, and in 16 degrees of Longi- 
wade, and the Iſland called the Barbedees in the Weſt-Indies , 
being ſcituated in 13 deg, of North Latitude, and inthe Lon- 
gieude of 313 deg, 

Herein this queſtion, firſc finde out the diſtance by the 
great Arch, which will appeare to be 1257, Leagues, and 
being turned into Paces , doth yield 3771000 then ſubtraRt 
13 deg. the leſſer Laticude, from 50 deg. the greater , there re- 
maineth 37 degrees , which turned into ſingle minutes , 
will yield 2220. Now if you take 60 minutes ; which make 
one degree of the Meridian, and multiply 3771000 the 
Paces contained in the diſtance by the Great Arch , the pro- 
duct will amount to 226260000 Paces, which Paces, if 
you divide by 2220 the minutes that ariſe in 37 degrees 
difference of Latitude , the Quotient ſheweth you 101918 
paces, and 1040 remaining upon the diviſion, which is a fra- 
Rion of no conſequence : Therefore, if.you turne 101918 
Paces, into Leagues, ic yieldeth 3 3 leagues 2 min. 918 paces. 
Which ſheweth you , that you muſe tayle ſo much upon your 
courſe before the pole ſhall be depreſſed one degree, Now 
then if you repaire to my Table , which giveth the leagues 
upon all points of the Compaſſe that you muſc ſayle , before 
you raiſe or depreſle the pole one degree, and there obſerve 
which of them anſwereth neereft to 33 leagues 2 min. 918 
paces , you Will fiade S. W. point Weſterly , which is the 
point of the Compaſle , which runneth right upoa the Iſland , 
according. to the Rombe extended berwixt the Lyzardand 
the Bart does, But you know, in ſayling betwixt theſe ewo 
places, we haule at firſt a farce more Southerly courſe, in 
regard we would get as much benefit as poſſible of che 
Trade-wind ( as vve tearme it ) which ever blovveth betvvixt 
the North and Ealt, when you are neare the Tropickes , and 
then we haule avvay more Weſterly , yet ſtill being carefull 
ro get into our Latitude, 50 qr 60 Leagues ſhort of the 


Land, that vve- may, be ſure not to gyer-ſhoot the place : 
es which 
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Which indeed is the beſt and ſureſt way of ſailing betwixe the 
afore-ſaid places. For which manner of proceeding , we have 
experience, for our infallible and un-controlable Tucor, which 
did not dwell all his dayes within the confines ofa quiet: Clo- 
ſet ; for from thence there could never as yet be drawne forth 
ſuch dire&ians. Therefore , the induſtrious endeavours ofthe 
judicious Practitioners in the famous Art of Navigatioa,, muſt 
1eap* as in all righe , the gratefull acknowledgement of their 
great attempts, for finding out both this and divers. other: 
matters, which no Study-Rules couid ever reach ſo farre, to pa- 
rallel their experimental Concluſions. Therefore , we may juſtly 
joyne Art and Experience, as the two.equall Siſters, which 
made the wreath of Renowne, that bindes the. Browes of all 
generous and worthy Navigators. But to ſpeake. a word or 
two more concerning the former work contained in this 
Chapter: You may underftand, that the point of the Compaſle 
may alſo bee found out, according to the diſtance betwixt any 
two places by your Meridional propo: tion, as we will prove by 
the former queſtion, inthis mannec. : 

Firſt, obſerve all the Degrees of Longitude, contained be- 
twixt the Lyzard and the Barbadoes , and you. will find they 
are 63 deprees, Which Degrees turne into ſingle paces,  ac- 
cording to each places Parallel , and there will ariſe in the pa- 
rallel of 5o degrees 249721 paces, a:d in the paralle} 
of 1 3 deprees there amounteth. 3683106-which ewo. ſummes 
containing the ſingle Paces according to each places paral- 
lel, adjoyne into one ſumme, and it vvill make 6112829 
Paces. Now take che halfe of chis laſt ſumme, which is 
2056413 and it ſhevvech you the ſingle paces contained 
in your Meridionall diſtance according to the Globe, . there- 
fore divide theſe Paces by' 37 degrees , the difference of 
your Latitude , andthe Quotient vvit yield you $2605; paces 
which being reduced into Leagues, doth yield 27 leagues, 
1 mile, 605 paces. And now if/ you- repaire co my former 
Table, and there ſearch what Meridional diſtance anſwereth 
co 27 leagacs't mile, 605 paces. You will find , that 
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$. W. 2 point Weſterly ; anſivereth your defire, thus you have 
two infallible wayes to find out the point of the Compaſſe 
according to all diſtantes ;if you deſire a farther reaſogof this 
matiner of work , you muſt underſtand it is onely drawne 
forth from the plain rule of Proportion in both the wayes : For 
as 37 degrees , the difference of Latitude , is to 3840000 Paces 
the diſtance by the Arch, fo is orie depree of the Meridian to 
the Courſe or point of the Compaſſe, which y ielded 33 leag. 
2 tniles, 918 Paces which being compared in-my Table S. W. 2 
point Wefterly ſhewed the ftme quantiry, then the Meridional 
proportion is, as 37 deg. difference of Latitude is to 305641 3 
Paces diſtance Meridional , ſo is 1 degree of the Meridian to 
8 2605 Paces which make 27 leag. 1 mile 60 5 Paces , and being 
tothpared 6 the Meridional diftance it my' Table S, W, 2 
Welfterly , yietderh the fame proportion ; this is fafficient for 
thoſe which deſire a farther reaſon of the former work , and fo 
I will leave chis matter to their farther praRtice , and will now 
proceed to ſhew the uſe and projeRions of the Croffe-ftaffe , 
and Back-ſtaffe, and ſo I will make a fall concluſion of this 
my Whole work. 


T he proje CFien of the Crofſe- ſtaffe. 


T4 He Croffe.ftaffe is ontly a Geometivcal Arch contrived 
Þ foto 4 ftraiphctineapon che grattbared Staffe, which when 
the crofle is applyed giveth the content of the (ongle) with as 
rigth'certaitity ndrruth as the Arch or Quadrant doth, and ir 
is fojerteg'or franied, ih this manner, 

' Yot!tm hers bu [aire of beanie Compaſſes of a large ſize , 
vi 14,24, 6r 16Tncfits, with che Compaſſes upon a plaine 
z11d' exa& level board of Table, m an Atch ofa Circle 
{orig bigger, then 4 'Ouadrant , and let his Semi-diamecer 


be as bigge as with conveniiencie- your board or Table will 
contain , the bigs Fre detrer : wet yo the _ _ 
thar you: ſwept Fire: Circle or portion of ee Arch, fer one 
foot fa one of the Sith r&tis ; and with the othec 


make 
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make a ſmall pricke or marke in the ſame Arch , then take 
halfe the diſtance- of choſe two pricks or markes, and make 
a third marke in the ſame Arch, then laying a ſtrajght ruler to 
the thifd marke at the Center, draw a.ſtraight line ; and ſo 
likewiſe betwixt the firſt marke-and the - Center draw a 
ſtraight line: ſo ſhall you have.an exat Quadrant or fourth 
part of a Circle contained b:twixt thoſe two Seqmi-diameters , 
Now extend one of thoſe Semi-diameters, to whar length 
your board will permit , as 3, 4,0r 5 foot, and from the jn- 
terſeRion of the other Semi-diametcr with the Arch, raiſe a 
perpendicular which may runne exaQtly Parallel, to the Semi- 
diameter extended , and make them equall of one length, then 
divide your Arch into two parts » drawing a Line from the 
Center rhrough that diviſion, untill it -interſe& the former 
Parallel; then divide the halfe Arch into three equal! parts, 
drawing Lines through thoſe diviſions to the Parallel as be- 
fore, and then divide thoſe three parts into other three parts , 
and thoſe 9 parts each into two, parts , ſo have you 18 parts, 
and thoſe 18 each into 5 ſo have you go parts, Now draw 
lines through each of thoſe diviſions , from the Center to the 
Parallel, as before : And ſo have you a Geometrical projeQi- 
on, for the making of all ſorts of Croſſe-ſtaves according to 
the length of their Croſſes or Tranſummes, onely for your 
more caſie underſtanding , and that you fhquld not miſtake 
when you are to Graduate a Staffe by this projeRion obſerve 
this Method. | 

If you would have a large Staffe containing large Degrees, 
all our Tranſummes or Croſſes muſt be as large as your pro- 
jected quadrant is of capacity to beare , namely, the halfe of 
your go Tranſum may bethe length of the Semi-diameter to 
the interſe&ion of the Arch , but longer it muſt never be , for 
that is che greateſt and largeſt degrees, that any Tranſum can 
ſhew with cruth upon che largeſt and longeſt Staffe that ſuch 
a prcjeRion may produce , but for the other Tranſummes or 
Croſſes, namely, our 60 and zo will have deprees large e- 
nough, if your 60 Tranſum be one; halfe the length of or 

| 90zUn 
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9c and the 3o one halfe the length of the 60. 

When you have a Staffe to graduate , an{ that you have ap- 
pointed the length of his Trazſums according to your mind, 
remember always. to take the exact halfe of each Tranſum, 
and draw a Parallel to your extended Semi-diametcr contain- 
ing that diſtance :: And obſe: ve , how that Parallel interſeR- 
eth each line drawne through each diviſion of the Arch, and 
they will be the degrees of che Angle made by your Croſſe in 
obſervation , inall reſpects equall to the degrees of a Geome- 
tricall Arch, which is the matcer deſired : and is ſufficienely 
manifeſted, for the capacity of any man tbat will be the leatt 
induſtrious. 

Now a word or two of the reaſon of this Proje&ion, and 
ſo I will proceed tro ſhew you' how to handle him at Sea , to 
Saine the Altitude either of Sunne or Starres : The reaſon of 
this projeion may beſt be drawne from the Conſideration cf 
a right angled /oſche/es , for when your Croſle of go deg. ir.- 
terlets that degree upon the graduated Stafte , your Croſle 
is the ſubtending ſide or Hypothenuſa, and your two viſuall 
lines: are his containing ſides, namely, the Line interſeRing 
the Horizon, and your Zenith perpendicular ; and the Angle: 
interſeted by thoſe two lines falling or ioyning with your 
Eye, and the Center of the Stafte, is a right Angle containing 
90 Deg. Now from this I gather, ifany Angle at the Centcr 
of the ſtaffe muſt grow more acute or Sharpe, it muſt pro- 
ceed by running or ſliding the Croſſe farther trom my Eye, 
and not by drawing it nearer , for then Iihould have my An- 


' gle more obtuſe or blunt then the right Angle of go» then 


which , nothing can be more abſurd , then to meaſure beyond 
my Zenith in taking the Altitude or Sunne oc Starres , where- 
fore conſidering I muſt ſlide the Tranſum forwards, if I ob- 
ſerve any body Scituated in the Heavens or lefle Altitude 
then my Zenith , and that my Aogle from the Center of the- 
Staffe, and my Eye , will grow more Acute or Sharpe, I per- 
ceive my right angled 1/o/celesis changed into a right angled: 
Scalernxn, and thatmy _—_— is now the a” =_ 
z TRLLDS, 
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Falling from the Body obſerved, and interſeRing my viſuall 
L'ne with the Horizon at a Right Angle, and that my other vi- 
ſuall Line extended to the Body obſerved, is the Subtending 
ſide, or Hypotens/a of that Anple; therefore , I finde the Lines 
drawne through an Arch exactly divided,are onely viſual Lincs 
of the Angle contained, and that a Croſle may 10 be fitted upon 
a Staffe, to imerie& each ſeveral viſual Line with a right angled 
Scalenwn , vatll my viſual Lines containe a right Angle, and 
the Crofle be the inbtendiog ſide or, Hypete»nſa, and then 1 
have a 1ight angled //oſcheles as afore, he that can draw forth 
his Lmaginations more lively concerning this matter, I freely 
pive him leave, &c. 


How toobſerve the Altitule at Sea, wah the Croſſe-ftaffe. 


VW Hen you would find the Altitude of either Sunne or 

Starre, by the aide of your Croſle-ſtaffe, compleatly 
fitted with his Tranſums;take your pruduated Staffe,and one of 
your Tranſums, or Croſles which is moſt ape or fit for the 
Altitnde defired; as if it be any great Altitude, your 90 Crofle,if 
a ſmaller your 6cCrofle,ard if the Body to be obſerved be neer 
the Horizon, then your 30 Croſle, 

As for Example. Suppoſe you were comming in for the S/ceve, 
and would obſerve the North-Starre , take your graduated 
Staffe, andbecauſethe Altitude is nore of the greatett, imploy 
your 60 Tranſum or Croſſe, tnruſtiog your Staffethrough his 
Socket, and then place the'end of your Staffe, which is the Cen- 
ter ©o your 9© Tranſum , in orderly fort; joynivg it to the cor- 
ner of yourright Eye , winking with the other , chenſlidethe 
Crofle too-andfro, untill you can ſee onely the: Center, or mid- 
deſt of the Starre, equall with.the upper edge of your Tranſum, 
andithararthe ſame inftant you. perceive the lower equall , or 
incerfectiugthe Horzon ;-which'whecn you have found in'moit 
exaQ manner, reſt from-farcher labour : and onely looke where 
che neareſt plaineedpe of the: Croſle falleth or cutreth. in your 
graduated Stafte, whichconclude according to the - - 
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found, is the Angle contained , or Altitnde of chat body obſer- 
ved. In the ſame ſort, you may find the Angle or Altuude of 
all bodies ſcitnated in the Heavens, wich your graduated Staff, 
and the Tranſums or Croſſes rightly applied : 'Fut I hold. after 
my Alcitude is oncegreater then 60 deg. your Crofle-ſaffe sp- 


- plyed according to the former obſervation, is very difficult ard 


douhtf.1l ro handle without great errour;becaulc the Altitude of 
the Body , and theinterſection of the Horizon , are ſo farre d:- 
ſtant, that your viſual Line, can very hardly concurre wi:h « x- 
aQ tiuth in one inſtant of time ; therefore for the obſervirg of 
the Sanne to the Sonth-wards your Crofle-Naffe is of little ule, 
except you have veines , or contrive it to obſerve with the ſha- 
dow, turnjng your backe towards the Sunne, as you doe with 
your Back: ſtaffe , but for all Stars that are not very high above 
the Horiz>n, eſpecially 1f they exceed nor 20 deprecs there is 
no inſtrument under the Heavens, to be compared with the 
Croſle-ſtaffe at Sea, becauſe then his Deprees are (o large, that 
any ſenſible diftance will eaſily appeare in fingle Minutes , and 
with a litcle Jabopr you ſhall be in no Lacitude of the worldzbur 
you ſhall have divers ſuch Starres comme in rule every night, if 
you will make heedfull obſervation. Therefore the excellent 0- 
peration of the Croſle-ſtaffe, can never be ditparaged, if rightly 


applyed. 
| Of the Backe-ſtaffe. 


He Back-ſtaff:, is onely a Quadrant, or fourth part of 

any Circle divided into go Degrees, and it mattererth not 
which way the accompt of Degrecs beginneth to be numb:ed, 
that is , whether your Zenith conclude 90 or the Horizon, tor 
they will come to one matter : if you count the Degrees. con- 
tayned betwixt the two ſhding veines in obſervation,to be the 
Altitude according to the cutting of the ſhadow ,” and the oong- 
plement,or that which remaineth without each veine, is alwayes 
the Zenith diſtauce of the Sunne, according tothe Altitade 
taken, but they are commonly graduated ;concluling goin the 


"Zenith , which is not the beſt and readieft way for the Mariners 
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uſe, but would be more eae ( though nothing difficult neither 
way) if they concluded go inthe Horizon, They are p:ojeRted 
of divers formes and faſhions, but the general Rule for them all, 
is thatthey containe exactly a Quadrant, or fourth part of a 
Circle , betwixt your viſual Line that interſeteth the Horizon , 
and ycur Zenith perpendicular, but of all Back-ſtaves I hold the 
-double Arched projection to be the beſt, and moſt uſcfull at Sea, 
therefore I wi!l here ſhew how he is framed. 


The Projeftion of the Back:-ftaffe. 


He Back-ſtaffe is ſo called , becauſe you turne your backe 
towards the Sunne in obſervation , and your viſual Line in- 
terſeRing the Horizon, with the ſhadow of the Sunne concur- 
ring at one inſtant; giveth the Angle or Altitude deſired, Now 
to frame the Back-ltafie with a double Arch , take your large 
Compaſſes afore-mentioned , and upon ſome plain board or 
Table, make an exact Quadrant, as hath been formerly ſhewed 
in projecting the Croſle-ſtaffe, containing about 6 or 8 Inches 
Semi-diameter, then be veiy circumipeRt to divide that Qua- 
drant into go Degrees, as hath been ſhewed before : Now cx- 
tend your Semi-diameter, which interſeReth your Arch, where 
the 90 Deg. are begun to be numbred, to two or three foot, or 
at pleaſure, and as your materials wil permit : Then take the 
length which you intend to have your Staffe , and draw a Line 
from the Center , interſ:cting the Quadiant at 3o deg. ofthe 
ſame length,now ſweep an Aich berwixt the end of that extent, 
and the Semi-diameter extended , and ſo your Back-ſtaffe is fi- 
niſhed. If you divide his 30 Arch exactly into deg. and min. 
which is the A:ch, whereon in obſervation you mult place your 
Nliding veine with the ſight in it, but the other Arch needeth no 
more diviſions, then whole Degrees , becauſe thereon you muſt 
place your fixed veine, which will cut the Horizon according to 
the ſhadow ofthe Sunne , and therefore needeth but onely to 
be placed atany oft e whole Degrees, as occaſion ſhall re- 
quire , and the other ſliding veine convaying your viſual Line, 
through the Center of the Staffe,or Horizon veine will give the 
Angle 
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Angle or Altitude of all manner of Inſtruments at Sea tha: [ 
bave met withall, themoſt exaR and plaine, 


To find the Altitude of the Swnne at Sea, with 
' the Backs ſtaffe, 
FR Aving your three Veines fitted to your Staffe , namely,your 
Harizon veine , with a ſlit exaQtly joyning with the Center 
ofthe Staffe, and one ſliding veine placed upon the 2o Arch of 
your Inſtrument, which hath a ſlic likewiſe to tranſport your 
viſual Line through the Horizon veine at the Center , and onc 
plain veine placed at any of the Degrees in your 60 Arch, as 
your Aſtiude ſhall require. For example , Suppoſe you would 


know the Altitude of the Sunne when you are certain ſhe 
will be mounted upon her Meridian at leaſt 5o deg. above the 


Horizon. Firſt,take your projeRed Staffe,and put on youx Ho- 
rizon veine ; carefully regarding , that the ſlit and the pricke at 
the Center concurre in one, thentake your veine - and place it 
upon the 60 Arch,either at 70,80,or 9go,but nearer then 70 you 
muſt not now place it, becauſe the Angle is like to be about 70 
Degrees, and if you ſhould place itatlefle, the 3o Arch will 
not be capable to reſolve the Angle : therefore here in this 
Queſtion, ſuppoſe you place the fixed veine with his upper edye 
exactly cutting at 80 Deg. in the 60 Arch, Then take your ſlid- 
ing-veine with the lit in it, and place it upon the 3o Arch, mo- 
ving it hiher or lower as occaſion requireth , untill you find 
the viſual Line , tranſported through the ſlit of the Horizon- 
veine , and that the upper edge of your fixed-veine , caſteth his 
ſhadow right in the ſlit of the Horizon-veine , and that at that 
very inſtant your viſual Line interſeteth the Horizontal Cir- 
cle of the Heavens and the Sea, and ſo keep your Inſtrument, 
with the aide of your fliding-veine , untill you have the Sunne 
upon the Meridian, or greateſt Altitude, for that day, then ob- 
ſerve in your 30 Arch, what Degree and minute the ſlit in your 

ſliding-veine cutteth , and accompt all the Degrees contained 
from the upper edge of your fixed-veine to that interſeQion : 
For the true Content of the Angle, according to the _— 
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of the Sunne taken that day in the afore-ſaid place; As in this 
Example. Admit after the ſtaffe rectified in all reſpeRts as be- 
fore, that the Sun upos her Meridigay your {liding-vein cutteth 
With his ſlit juſt in 1© Deg, of the 39 Arch, therefore you muſt 
- accompt from the upper edge of the fixed-veine , placed at fo 
Deg. to ten Deg. the former interſeRion , and it will yield you 
70 Degrees. which you may ſafely conclude,is the Angle or Al- 
ticude deſired, : 

And fo I will conclude the whole Worke herein contained , 
beginning with the Practiche part of Navigation , in working 
a Ship according to all weathers, and endips with the Practicke 
in ProjeRing and uſing the Back-ſtaffe : Deſiring that none out 
of malice,will ſeeme ovcr-ſuddenly to take ih hand to mend the 
matter Which 1 have now writ of,.Jeaſt they 'ſhoaz ſhoxt of the 
Marke, and ſo looſe their Credit by controlling, when they are 
not able to perforile the like. Os 
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He Sea-mans Kalendar. 
Nortons Art of Teas, or Decimal Arithmetick, 40. 
Safeguard of Sayleis, or great Rutter, by Robers 
Norman. 

A Table of Gauging all manner of Veſſels; : by John Goed- 
Wins 80. 

Path-way to perfect ſailing, by Richard Potter, 40, 

Pitiſcus his Doctrine of Trianvles , with a Canon of natural 
Sines, Tangents, and Secants, 

Norwood; Doctrige of Triangles, with Logaritmes. 

N or woods E-pitomy , a pplyed to plain and Mercators failing. 

Norwods Sea-mans Practice. 

The Navigator, by Captain Charles Salforral, 40. 

Dary's —_— and uſe of a Univerſal Quadrant, 80. 

Sea-mans Dictionary , or the demonſtration of all the parts 
and chings belonging co a Ship, together with an explanation 
of all the terms , and phraſes uſed in the praRtique part of Na- 
vigation, by Sir Henry 1anwayring, 40. 

A Mathematical Inſtitution, ſhewing the Conſtruction and 
uſe of the Natural and Artificial Sines, Tangents, and Secants , 
in Decimal Numbers, and alſo of the Table of Logarithmes, in 
the general ſolution of any Triangle , whether plain or Spheti- 
cal, and the application in Aftconomy , Dialling, and Naviga- 
on; by fohn Newton , 12 

The Sea-mans ſecrets, 

A Prayer Book for Sea-men, by 7 hcmas Reeve , Preacher of 
of Gods Word. 

The Sea-mans Glaſſe , ſhewing the uſe of the plain Scale in 
Aſtronomy and Navigation. 

The Compleat Canoneer , or Gunners guide , ſhewing the 
chicfe piinciples, or grounds of the whole Art of Gunnery, As 
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The Advancement of the Art of Navigation, ſhewing by a 
new Cannon of Sines Tangents and Sea.cants, how to reſolve 
. all Caſes of right Lined Triangles only by looking into the Ta- 

bles, Applyed to all the three kinds of ſayling, viz. By the 
Plain Chart, by ercators Chart, and by a great Circle, and to 
the Art of Surveying,with many obſervations for the better or- 
dering of the long line ; And. for the more Exact and ready 
meaſuring , not only minutes but ſecond of time: And new 
Experiments for the more conſtant finding the Ships way. 

There isnow inthe Preſs an excellent Canon Trigenewmetrical 
in folio, exhibiting the Logarithras of all numbers from one to a 
hundred thouſand, in a-large Figure and but a few ſheets, the 
Sines and Tangents to the hundredth part of a degree, the 
three firſt degrees to a thouſand parts, with M. Gelibrands 
Dodrine of Triangles faichfully cranſlated from the Latin Co- 
py: andanether Inſtitution, ſhewing the conſtruRion of both 
the Canons 1n a more compendious manner, then hath been 
kithero publiſhed in the Engliſh Tongue , The which will be 
publique in Kilary Terme, TISs 
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